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Introduction

det(P + pyo + m) = e|det(D + pryo + m)|

If the average phase factor vanishes in the thermodynamic .
limit, Monte-Carlo simulations are not possible

To overcome the obstacle:

@ Taylor expansion: thermodynamic potential expanded in g around 0

Studying the radius of convergence
of the expansion is possible to give
an estimate of the critical point.
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Taylor expansion with models
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The predictions of the expansion coefficients are sensitive to
effects beyond mean field.

if we reproduce Lattice data

I
NS

() The model includes the correct degrees of
freedom to describe the phase transition
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NJL

Y. Nambu and G. Jona-Lasinio,
Phys. Rev. 122,345

PNJL

K. Fukushima, PRD 68, 045004
C. Ratti, M. Thaler and W Weise PRD 73, 014019

() Gauge fields are integrated out @ In pure gauge QCD the Polyakov loop
from the QCD partition function is a good order parameter for de-confinement
@ Four fermion interaction: @ Introduce the Polyakov Loop into the NJL model
chiral symmetry is spontaneously broken via a Landau-Ginzburg effective potential for O, ®*
Q No confinement Q Effects connected with confinement appear
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The effective potential
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@ Considering:
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POLYAKOV LOOP

@ The effective potential is a function of Azand As



mean field PNJL
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Q) Agreement with lattice data
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2 flavor
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Q) Critical temperature: ~200 MeV



mean field PNJL: susceptibilities
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@ Partition function depends from p through the fermionic determinant
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mean field PNJL: susceptibilities
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mean field PNJL: susceptibilities
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Monte-Cario PNJL



I PNJL in a box '
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I Fixing the volume '

@) Calculations performed at different volume size V
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Order parameters

Order parameters
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Q) The effect of fluctuations is negligible for the Polyakov loop

\ ) Only small corrections for the chiral condensate



Chiral susceptibility
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Off-diagonal

2nd moment of the pressure



Off-diagonal 2nd moment of the pressure

I Definitions '
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Off-diagonal 2nd moment of the pressure
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Off-diagonal 2nd moment of the pressure

,
Mean Field:
comparison with lattice data
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Off-diagonal 2nd moment of the pressure

Separate contributions
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Off-diagonal 2nd moment of the pressure

Role of pions
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Off-diagonal 2nd moment of the pressure

Role of pions
from ChPT
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Off-diagonal 2nd moment of the pressure

" MC-PNJL:

full result
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Conclusions and Outliook

| Monte-Carlo PNJL '

@ Order parameters calculated using Monte-Carlo close to MF result

@
@
L)

Zero mode fluctuations are taken into account
Off-diagonal moment of the pressure can be calculated

In agreement with ChPT and lattice calculations

' Outlook '

@ Move to non-local PNJL model in 2+1 flavor
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