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Free energy as function of temperature 
for Isotropic and Anisotropic

!"#$ !"#% !"#& !"#'
T

! !"!!!(

! !"!!!!)

!"!!!!

!"!!!!)

!"!!!(

F
μ = 0
μ = 0.05
μ = 0.075
μ = 0.09
μ = 0.119
μ = 0.15
μ = 0.2

Small BH

Large BH

F



Free energy as function of temperature 
for Isotropic and Anisotropic

!"#! !"#$ !"%! !"%$
!

-!"!!#

-!"!!&

!"!!!

!"!!&

!"!!#
"

μ ! !

μ ! !"#

μ ! !"#$

μ ! !"%&

μ ! !"'#

μ ! !"'(

μ ! '"&

! HP!" "! HP!�� "

! BB!�� "

! !�� !" "

!"#$ !"#% !"#& !"#'
T

! !"!!!(

! !"!!!!)

!"!!!!

!"!!!!)

!"!!!(

F
μ = 0
μ = 0.05
μ = 0.075
μ = 0.09
μ = 0.119
μ = 0.15
μ = 0.2

Small BH

Large BH

F



(μcr,is, ! cr,is)

(μcr,an, ! cr,an)

!"#$

!%#$

&%#$

&"#$

μ

!

!"# !"$ !"% !"&

!"#

!"$

!"%

!"&

Thermodynamics  
of the Anisotropic background 
as compare with Isotropic one



μ = 0

μ = 0.2

μ = 0.3

μ = 0.4

μ = 0.5

μ = 0.8

!"# !"$ %"# %"$ &"# &"$
%"#

%"$

&"#

&"$

'"#

z

z h
Background instability leads to 1-order 

confinement/deconfinement 
phase transition

[<%&3$4&/!Q03&$%!U&//!;05$-$0%



μ = 0

μ = 0.2

μ = 0.3

μ = 0.4

μ = 0.5

μ = 0.8

!"# !"$ %"# %"$ &"# &"$
%"#

%"$

&"#

&"$

'"#

z

z h
Background instability leads to 1-order 

confinement/deconfinement 
phase transition

[<%&3$4&/!Q03&$%!U&//!;05$-$0%



μ = 0

μ = 0.2

μ = 0.3

μ = 0.4

μ = 0.5

μ = 0.8

!"# !"$ %"# %"$ &"# &"$
%"#

%"$

&"#

&"$

'"#

z

z h
Background instability leads to 1-order 

confinement/deconfinement 
phase transition

[<%&3$4&/!Q03&$%!U&//!;05$-$0%



μ = 0

μ = 0.2

μ = 0.3

μ = 0.4

μ = 0.5

μ = 0.8

!"# !"$ %"# %"$ &"# &"$
%"#

%"$

&"#

&"$

'"#

z

z h
Background instability leads to 1-order 

confinement/deconfinement 
phase transition

[<%&3$4&/!Q03&$%!U&//!;05$-$0%



9Z?[!;2&5(!Q$&:#&3!$%!3&:%(-$4!)$(/Q



9Z?[!;2&5(!Q$&:#&3!$%!3&:%(-$4!)$(/Q



1&:%(-$4!)$(/Q

9Z?[!;2&5(!Q$&:#&3!$%!3&:%(-$4!)$(/Q



1&:%(-$4!)$(/Q

9Z?[!;2&5(!Q$&:#&3!$%!3&:%(-$4!)$(/Q



1&:%(-$4!)$(/Q

"%!9"?!!3&:%(-$4!)$(/QG!&!/&#:(5-!.%0U%!3&:%$-6Q("\"1018 Gauss

9Z?[!;2&5(!Q$&:#&3!$%!3&:%(-$4!)$(/Q



1&:%(-$4!)$(/Q

P&--$4(!Q&-&"8;/]^+"_S'"812V6<,6";4@26013"3404.J,1,+

"%!9"?!!3&:%(-$4!)$(/QG!&!/&#:(5-!.%0U%!3&:%$-6Q("\"1018 Gauss

9Z?[!;2&5(!Q$&:#&3!$%!3&:%(-$4!)$(/Q



Heavy ion collisions: largest known magnitude ~ 10 18 Gauss 



Heavy ion collisions: largest known magnitude ~ 10 18 Gauss 
Peripheral HIC



Heavy ion collisions: largest known magnitude ~ 10 18 Gauss 
Peripheral HIC



Heavy ion collisions: largest known magnitude ~ 10 18 Gauss 
Peripheral HIC



Heavy ion collisions: largest known magnitude ~ 10 18 Gauss 
Peripheral HIC



Heavy ion collisions: largest known magnitude ~ 10 18 Gauss 
Peripheral HIC



Heavy ion collisions: largest known magnitude ~ 10 18 Gauss 

                          V.Skokov, et al., 0907.1396
   V.Tonev, O.Rogachevsky, et al., 1604.0623
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