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Abstract Impact of the eftective potential parameters

The QCD phase diagram and transitions between quark and hadron phases are in the focus of Effective potential parameters The PNJL model vs LQCD results:

recent investigations in both theoretical and experimental fields of heavy energy physics. For a polynomial form e Critical point at T = is higher than in LOCD

description of matter at high temperature and density effective models of Nambu-Jona-Lasinio- ap aq a» a3 b3y by ® Temperature of deconfine
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the chiral restoration transition and to describe the quark-gluon coupling and confinement new 6.47 -4.62 795 -9.09 1.03 7.32

transition, when the Polyakov loop is included. The Polyakov loop extended NJL (PNJL)

model can reproduce results of lattice QCD at zero and imaginary chemical potential, where 1.0 ! ' , - i | ' ' —
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LQCD has no sign problem. In this poster contribution we present the dependence of the _—r. | T R

first-order phase transition line and its critical endpoint in the PNJL model phase diagram 0.8 ik : Teis higherth;'lnr:?:?:?‘*
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Fig. 2: Approximations of effective potential and the phase diagram for various approximations

Lagrangian of PNJL model

PNJL: vector interaction The VPNIL model vs LQCD recqle.

e Critical point at T —
ization Ty to 7,

LenjL = G (ivuD" — g — vou) g + Gs [(C’ICI)2 + (671')/5?'67)2] —u (q" b; T) .
0 is lower due renormal-

= 0.19 and i
DH = oH — (AH is the covariant derivative Effective potential describes confinement in 's close to LQCD

g : . ® At critical value of ve t - :
U (CD, ®; T) is the effective potential PNJL model and it has to Lagrangian order transition disap(,;eo;goummgs Gy, the first

e Temperature of deconfine
e describe lattice thermodynamics in pure gauge sec- g with temperature of chira

tor (seee block about parameters) LvpNjL = Lpnyr — Gu(Gyvq)

That's why it can have various mathematical forms.
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The effective potential approximaions :
Polynomial form

Introduction of vector interaction leads to appearing of the normalized chemical potential

by(T)- b3 (.3 23\, bafz \? d3p m
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where g is deconfinement temperature in lattice QCD 7o = 0.27/GeV and parameter by(7) which is now included in the modified Fermi functions
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Parameters a;, b; are defined from Lattice QCD thermodynamics.
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Fig. 1: Effective potential: T < Tp - Zz-symmetric phase,T ~ Ty - critical conditions, T > Ty - Z3 symmetry
brocken phase

Mean field approximation: PNJ | - entanglement The EPNJL model vs LOCD resylts.

Q(P, O, m, T,u) = couplings G :
) , d3p d3p N The renormalized scalar and vector couplings: order transition disappears PGS S the first
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Thermal equilibrium conditions are:

oincide with tem-

with parameters a1 = ap = 0.2 (of course, from LQCD approximation). Effect of entanglement

OOMF coupling between quark and gauge sector in PNJL model:
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JoMF 0P 0P

50

ynamics of quark-hadron matter 40

Conclusion In the work was shown that the thermod
in PNJL model
_is determined by the effect

' tion constant;
_depends on value of vector interac | -
p dictions when there ts an additional entan-

30

: : At ers set; G : /G, = 1. '. '
ive potential approxitmation and paramet | . -

_has good agreement with Lattice QCD pre .
glement of couple between quark and gluon sectors;

0.15
# [GeV] T [GeV]

Fig. 4: Phase diagram and order parameters of EPNJL model.
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