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Why to study dilaton BH?

Dilaton comes from SUGRA and String Theory

Dilaton comes from KK reduction

APPLICATIONS

Holography: condensed matter (strange metals
etc.)

Holography: Quark-gluon plasma

Asymptotically AdS spaces




Charged black holes

1 1
— D, /. 2 4 2
S—/d v —g (R_ 2(D_2)1F[D—2]_4F[2])

« Two horizons
 Extreme limit: two horizons coincide, T =0
* Residual entropy at T = O:
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Charged dilatonic black
holes
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One charge (electric or magnetic) 2 Entropy vanishes at the
extremality APPEALING FOR HOLOGRAPHY

Two charges - non-vanishing entropy again (as in RN — charged
black holes without dilaton case) probably not so interesting...




Previous studies

e 1989: 2 analytic solutions were known (Gibbons, Maeda; Dobiasch,
Maison)
a=1,v/3

from Liouville and sl(3, R) Toda integrable systems

e 1995: triangular quantization conjecture (Wiltshire, Poletti)
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e 2013: analytic proof by Taylor expansion from dilaton analyticity:

6(x) = go +px"+ O(x"') , neZ
W ane solutlons are obtained




Properties (previous
results)

® Analyticity of dilaton on the extreme (degenerate)
horizon

$(x) = go+pux"+ O(x"""), neZ

® Bound states of dilaton between two horizons
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New analytic solutions

* TODA CHAINS with underlying Lie algebraic
structure - Iintegrable systems

a — (a, b)
S= /dDX\/—_g (R - %(3;:95)2 - 2(01_ 2)!ea¢F[%—2] - %ew’:l%])
ds? = —e*Pdt® + ¢ P75 f 05 (fLdr? + r2dQ2 )
f=1- le)/fS
L— B2+ %2(;52 + %2e23 (Pze“‘b + Q2e—b¢) B )= 2(11;_—23)




Toda lattices
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Toda lattices
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Entropy at extremality
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What CFT?
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Discussion

Non-integrability
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(if they exist)

CFT?

Strong dependence on system parameters




Bound states between
horizons
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