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Introduction - Main Statement///

Quantum fluctuations may

completely destroy event
horizon:

e e.g. Black hole evaporation

Semiclassical approximation:
G + Mgy, = 871G (: T, 2
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Black hole set up/~7/
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Black hole set up/~7/
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Black hole set up/~7/
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Can we neglect RHS?///
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Quantum state///
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Quantum state? b)

95% of literature is about:

a) Boulware state
b) Unruh state c)
c) Hartle-Hawking (HH)

state




Quantum state///
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Known results///
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Hawking temperature///
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Hawking temperature///
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Hawking temperature///
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Stress-energy tensor (leading terms)//
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Multihorizon situation///

De Sitter-Schwarzschild space-time:
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De Sitter-Schwarzschild space-time:




Multihorizon situation///

De Sitter-Schwarzschild space-time:
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From 4d
to 2d




Technical problems///

Two dimensional analog:
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SET in 2d (GENERAL CASE)///
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Black hole in expanding
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Dilaton
Gravity




2d dilaton gravity///

g = 16ﬂG‘/d?‘x\/ e_2¢[R 4 (0,9)° +4Az]

* w = 0 case is the Jackiw-Teitelboim theory;
e ifw-= —% one obtains planar general relativity;

* w = —1 one has the first-order string theory.



2d dilaton gravity///
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2d dilaton gravity///

Only gravity:
e T = _2(w +1)Dy¢p Dy + DyDyp — 8uyDuD’ ¢ + (@ + 2)guyDup D* ¢ — guyA® = 0,
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Back reaction can be
considered



2d dilaton gravity///
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2d dilaton gravity///




2d dilaton gravity///
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2d dilaton gravity (numerical solution)

Horizon is changed!
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Future///

4D case? More space-times?

inspire-hep: More states? Non-thermal states?

Thank you for your
attention!

Any comments?
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State

Stress-energy tensor:
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Wightman function:

We(z1|T2) = (P(21)P(72)) (0) -

Thermal density matrix:




Technical problems

Two dimensional analog:
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Technical problems

Field operator:
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Technical problems

Field operator:
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T o [ (AP + L) + he

Thermal averaging:
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Energy density

Thermal averaging:
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Energy density

Thermal averaging:
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Regularization
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Regularization

A

(T (%)) = Dy (D) P(27))] sy

1 1
ot (1) =¥ + 7t" + — gt - S L

Geodesic point-splitting: 4 6
> wdw 2
(Tho) = {?ﬂ{l{egw — 1}
; R 1 1 x\1/2 0 x\—1/2
<' TOO > ~ 6 62 67Tf(r ) O2r* f(?“ )



Sums

Wg(z,2') = (p(t,T,0,8)pt', 7,0, ¢ ))s
+o00 1 —zw(t

=/ e @ —1 rr'drw Z Z " (6,¢ (}Q"‘(O',gb'))*x

—Q [=0 m=-—I1

. [ il )Ry (r) -I-L:J(r')Lw’l(r)] —

+o0 1 e—w(t—t) 2 9111 R 8 "
- [ o S I R(E )[R0 Ruar) + Ly () Lua(r)]

—1 rrdnw




Sums

S @+ D[ Za(r)* + |Roa)F] ~ 3o (@2 + D[ Roa)]
1=0 (=0 -

oo

S (@ + 1)+ 1) [|Lw,l(r)}2 + |Rw,l(7'){2:

~

o

[V]3

l

Il
o

(20 +1) [|67,*Lw,z(r)|2 1 ’&w Rw,l(T‘)‘Q-






