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NonNon--local local extended NJL model with WFRextended NJL model with WFR
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NonNon--local local extended NJL model with WFRextended NJL model with WFR
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Parameterizations with WFR
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We incorporate the Polyakov loop using covariant derivative
AD i    

Assuming that quarks move into a color gauge field given by

And the traced Polyakov loop (parameter of the 

confinement) results: 1
3Φ Tr exp( )i

Using the named Polyakov gauge, the matrix      

has diagonal representation:
3 3 8 8     

In order to keep MFA

 

real valued

 

:



1
8 330  ;   Φ [1 2 c o s ( )]T   

PNJL model: including the Polyakov loopPNJL model: including the Polyakov loop
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NonNon--local local extended PNJL model at finite T and extended PNJL model at finite T and μμ
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RegularizationRegularization

MFA turns to be divergent and needs to be regularized. We used

0  reg reg
MFA MFA free free     
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Dumm

 

and
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(2005) 014909.

where: •

 

free

 

is obtained from MFA

 

by setting 1

 

=2

 

=0.

•

 

0

 

is a constant fixed by the condition

•

 

is the regularized expression for the thermodynamical
potential in the absence of fermion

 

interactions. It is given by

reg
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•

 

Mean field values 1,2

 

and 

 

at a given T

 

and 

“gap”

 

equations

•

 

Chiral quark condensate           and quark density qq

       ;         = - 
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MFA MFAqq
m
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What could be determined with                  ?What could be determined with                  ?( , )reg
MFA T 
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Chiral susceptibility:  ch
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Quark number susceptibility:
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Specific heat: 
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Phase Phase diagramsdiagrams
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Phase Phase diagramsdiagrams: : SpinodalSpinodal
 

differenciesdifferencies

Set C

Set C

Set ASet ASet A

Set A

Set ASet A

Set B

FIAS, Frankfurt 2012  10/18



CEP CEP verificationverification: : CriticalCritical
 

exponentsexponents
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where |h

 

–

 

hC

 

| is the distance to the critical 
point in the (µ,T) plane and  ch

 

,  q

 

and

 

 are

 the corresponding critical exponents.

For trajectories which are not tangential to the 
critical line, they should be ch

 

= q

 

=  = 2/3.
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CEP determination: Set of equationsCEP determination: Set of equations

In the finite quark mass regime the CEP determination can be performed by solving 
the following set of coupled equations:
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CEP verification: more results !CEP verification: more results !
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ConclusionsConclusions

The main effect of the The main effect of the PolyakovPolyakov

 

loop is the increment of the critical loop is the increment of the critical 
temperature temperature TTcc

 

for all the for all the μμ

 

valuesvalues..

The position of the CEP and the width of the first order transitThe position of the CEP and the width of the first order transition are ion are 
strongly dependent on the election of the form factors in the qustrongly dependent on the election of the form factors in the quark ark 
propagator. The better initial adjustment to lattice results, thpropagator. The better initial adjustment to lattice results, the lower e lower 
TTCEPCEP

 

and higher and higher μμ

 
CEPCEP

 

, and the closer are the , and the closer are the spinodalspinodal

 

lineslines..

The position of the CEP can be determined with very good precisiThe position of the CEP can be determined with very good precision by on by 
solving a coupled equation system which includes the gap equatiosolving a coupled equation system which includes the gap equations and ns and 
the vanishing of the second and third the vanishing of the second and third totaltotal

 

derivatives of the grand derivatives of the grand 
potential. potential. 

By By includingincluding

 

μμ

 

dependence in the effective potential the dependence in the effective potential the chiralchiral

 

and and 
deconfinementdeconfinement

 

transitions can be fitted along all the phase diagram. transitions can be fitted along all the phase diagram. 

By using lattice QCD calibrated form factors can be obtained betBy using lattice QCD calibrated form factors can be obtained better fits  ter fits  
with with thermodynamicalthermodynamical

 

lattice results.lattice results.
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