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Motivation

Holography needs:

Natural theory with metric as solution of EOM.
Non-zero chemical potential µ 6= 0.

I.Ya. Aref ’eva “Holography for HIC at LHC and NICA”
arXiv:1612.08928
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AGG solution
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µ = 0, b(z) = 1, g(z) = 1 Aref’eva, Golubtsova JHEP 1504 011
µ = 0, b(z) = 1, g(z) 6= 1 Aref’eva, Golubtsova, Gourgoulhon JHEP 1609 142

Since phenomenology requires µ 6= 0, b 6= 1, ν 6= 1 Aref’eva 1612.08928

OUR GOAL
⇓

Generalizations:

↓ ↓
µ 6= 0 b(z) 6= 1



Action in Einstein frame, metric ansatz
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Boundary conditions:

g(0) = 1, g(zh) = 0 At(0) = µ, At(zh) = 0 φ(zh) = 0

ν = 1: M.-W. Li, Y. Yang arXiv:1703.09184



Equations of motion
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General anisotropic solution
b(z) = expP (z), ν 6= 1
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Solution for anisotropic metric ansatz
b(z) = exp(cz2/2), ν 6= 1
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b(z) similar to phenom. model of O. Andreev, V.I. Zakharov arXiv:0604204



Scalar field φ(z) for anisotropic metric
b(z) = exp(cz2/2), ν 6= 1
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Stable solution ⇒ c < 0



Blackening function g(z) for various µ
zh = 1, c = −1, ν = 1, 4.5
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Scalar potential V (φ) for anisotropic metric
b(z) = exp(cz2/2), ν 6= 1

V (φ, µ, ν) ≈ V0(ν)− C7(µ, ν)e
K1(ν)φ + C8(µ, ν)e

K2(ν)φ

V0(4.5) = − 0.5778

K1(4.5) = 0.7897, K2(4.5) = 2.0995

C7(µ, 4.5) = 23.0779 + 2.4236µ2

C8(µ, 4.5) = 0.0575 + 4.9919µ2



Scalar potential V (φ) for various µ
zh = 1, c = −1, ν = 4.5
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Anisotropic solution
b(z) = 1, ν 6= 1, At(z) = 0
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Corresponds to AGG solution
(I.Ya. Aref’eva, A.A. Golubtsova and E. Gourgoulhon arXiv:1601.06046)



RG flow

E = E0LB — energy scale
λ = eφ — string coupling function

z → w:
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Generalization of: U. Gursoy, E. Kiritsis, L. Mazzanti and F. Nitti
arXiv:0812.0792



RG flow equations
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Thermodynamics for anisotropic solution
b(z) = exp(cz2/2), ν 6= 1
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Temperature T (zh, µ) for c = −1, ν = 4.5
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Confinement-deconfinement
for b(z) = exp(cz2/2), ν 6= 1
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Confinement-deconfinement
phase transition for c = −1, ν = 4.5

μxb
(4.5)

, Txb
(4.5)

μxy
(4.5)

, Txy
(4.5)

μcr
(4.5)

, Tcr
(4.5)

μcr
(4.5)

, Tcr
' (4.5)

μyb
(4.5)

, Tyb
(4.5)

0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.34
μ0.225

0.230

0.235

0.240

0.245

0.250

0.255

0.260

�

0.0 0.2 0.4 0.6 0.8 1.0
μ0.00

0.05
0.10
0.15
0.20
0.25
0.30

�



Conclusions
The AdS anisotropic black hole solution for 5-dimensional
Maxwell-dilaton gravity is found.
The AGG solution is generalized for the non-zero chemical
potential case.
Scalar field restricts the BH raduis and the warp-factor values.
RG flow equations for anisotropic case are found.
Confinement-deconfinement phase transition diagram is obtained
[next talk]

To do:
Investigate P (z) ∼ z4 to reconstruct Cornell potential.
Shock-wave consideration
(Aref’eva, Mamedov, KR, Arifulov) – in progress.
Drag-force consideration (Aref’eva, KR, Slepov) – in progress.
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