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Motivation

Goal of Holographic QCD � describe QCD phase diagram

Requirements:
reproduce the QCD results from perturbative theory at short distances,
reproduce Lattice QCD results at large distances (⇠ 1 fm) and small density.
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Solution for anisotropic metric ansatz
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Thermodynamics

Black hole temperature  ! QGP temperature (Maldacena)

T =
|g0|
4⇡

���
z=zh

=
1

4⇡

�������
�

�
1 + bz2h

�3a
z
1+ 2

⌫
hR zh

0 (1 + b ⇠2)3a ⇠1+
2
⌫ d⇠

2

641�
2µ2c e2cz

2
h

L2
⇣
1� ecz

2
h

⌘2 ⇥

⇥
 
1� e�cz2h

R zh
0 ec⇠

2 �
1 + b ⇠2

�3a
⇠1+

2
⌫ d⇠

R zh
0 (1 + b ⇠2)3a ⇠1+

2
⌫ d⇠

!Z zh

0

�
1 + b ⇠2

�3a
⇠1+

2
⌫ d⇠

#�����

Entropy  ! muliplicity of process (Landau)
Free energy behavior �! phase transitions

s =

 
L

z

h

!1+ 2
⌫
�
1 + bz

2
h

��3a

4

F =

Z
zh2

zh

s dT =

Z
zh2

zh

s T

0
dz

Peculiar features of model  � in T (z

h

)



Thermodynamics

Black hole temperature  ! QGP temperature (Maldacena)

T =
|g0|
4⇡

���
z=zh

=
1

4⇡

�������
�

�
1 + bz2h

�3a
z
1+ 2

⌫
hR zh

0 (1 + b ⇠2)3a ⇠1+
2
⌫ d⇠

2

641�
2µ2c e2cz

2
h

L2
⇣
1� ecz

2
h

⌘2 ⇥

⇥
 
1� e�cz2h

R zh
0 ec⇠

2 �
1 + b ⇠2

�3a
⇠1+

2
⌫ d⇠

R zh
0 (1 + b ⇠2)3a ⇠1+

2
⌫ d⇠

!Z zh

0

�
1 + b ⇠2

�3a
⇠1+

2
⌫ d⇠

#�����

Entropy  ! muliplicity of process (Landau)
Free energy behavior �! phase transitions

s =

 
L

z

h

!1+ 2
⌫
�
1 + bz

2
h

��3a

4

F =

Z
zh2

zh

s dT =

Z
zh2

zh

s T

0
dz

Peculiar features of model  � in T (z

h

)



Thermodynamics

Black hole temperature  ! QGP temperature (Maldacena)

T =
|g0|
4⇡

���
z=zh

=
1

4⇡

�������
�

�
1 + bz2h

�3a
z
1+ 2

⌫
hR zh

0 (1 + b ⇠2)3a ⇠1+
2
⌫ d⇠

2

641�
2µ2c e2cz

2
h

L2
⇣
1� ecz

2
h

⌘2 ⇥

⇥
 
1� e�cz2h

R zh
0 ec⇠

2 �
1 + b ⇠2

�3a
⇠1+

2
⌫ d⇠

R zh
0 (1 + b ⇠2)3a ⇠1+

2
⌫ d⇠

!Z zh

0

�
1 + b ⇠2

�3a
⇠1+

2
⌫ d⇠

#�����

Entropy  ! muliplicity of process (Landau)
Free energy behavior �! phase transitions

s =

 
L

z

h

!1+ 2
⌫
�
1 + bz

2
h

��3a

4

F =

Z
zh2

zh

s dT =

Z
zh2

zh

s T

0
dz

Peculiar features of model  � in T (z

h

) (I.A. talk, Wednesday)



Free energy: µ = 0
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Temperature
⌫ = 1 ⌫ = 1.5
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Temporal Wilson loops

Nambu-Goto action for strings
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Conclusions

For light quarks

1 1-st order (Hawking-Page-like) phase transition line
starts from critical point for ⌫ < 1.05 and from µ = 0 for ⌫ � 1.05,
does not break at a relatively high temperature, but lasts till T = 0.

2 Longitudinal orientation of quarks pairs does not contribute
to confinement/deconfinement phase transition.

3 Transfer of the main role in the phase transition smooth,
without jumps (as it was in heavy quarks model).

What’s next?

Hybrid model: heavy&light quarks � all together now
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