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We investigate the equation of state of hadronic and quirirgmatter considering the possible
formation of mixed phase at finite values of temperature aargdn density reachable in rela-
tivistic heavy ion collisions. The analysis is performedrbyguiring the Gibbs conditions on the
global conservation of baryon number, electric charge a&rd met strangeness. For hadronic
phase, we study an effective relativistic mean-field mod# e inclusion ofA-isobars, hyper-
ons and lightest pseudoscalar and vector mesons degreedbi. For the quark sector, we
employ an extended Bag model with lowest order perturbatireections. In this context, the
behavior of the hadron-quark strangeness densities in ikedrphase are analyzed.
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The main goal of this contribution is to investigate the hadron-quark-gluaseptransition at
finite temperature and baryon chemical potential.

Concerning the hadronic equation of state, the basic idea of the relativistic fieéd model
is the interaction between baryons through the exchange of mesons lfigis. context, the total
Lagrangian density?’ can be written as

Z = fom‘FiﬂA‘i‘iﬂqua (1)

where %, stands for the full octet of lightest baryons interacting wathw, p mesons fields [1];
2 corresponds to the degrees of freedom forAHisobars [2] andZym, is related to a (quasi)free
gas of the lightest pseudoscalar and vector mesons with an effectieceth@otential depending
self-consistently from the mesons fields [3].

The implementation of hyperons degrees of freedom comes from determioétioe corre-
sponding hyperon-meson coupling constants that have been fitted tmbglear properties [4]. In
addition, we can fix the hyperons-scatameson coupling constants to the potential depth of the
corresponding hyperon in normal nuclear matter taking into account Hoevilog recent results:
UN = —28 MeV,U} = +30 MeV,UN = —18 MeV [4].

Concerning the quark-gluon phase, we use an extended MIT bag nitddetell known that,
using its simplest version, at moderate temperatures the deconfinemeitioinatakes place at
very large densities, if the bag pressBris fixed to reproduce the critical temperature computed in
lattice QCD. On the other hand there are strong theoretical indications thnaidsrate and large
densities (and not too large temperatures) diquark condensates oan Aophenomenological
approach can therefore be based on bag constant depending arytbe bhemical potential, as
proposed in Ref. [5].

At the scope of describe a hadron-quark-gluon mixed phase, we ei$&itths formalism ap-
plied to systems where more than one conserved charge is present, betawse of we are going
to describe the nuclear EOS at finite temperature and density with resp&cing imteraction, we
have to require the conservation of three "charges": baryon nueibetric charge and strangeness
number. Each conserved charge has a conjugated chemical potensialhthsystems is described
by three independent chemical potentialg; Lc andus. Therefore, the chemical potential of par-
ticle of indexi can be written asf = bj ug + G Lc + S Us, whereb;, ¢ ands are, respectively, the
baryon, the electric charge and the strangeness quantum numbers-tf thedronic species. All
the thermodynamical quantities can be obtained from the baryon grandipb@in the standard
way [6].

The structure of the mixed phase is obtained by imposing the Gibbs conditioosdmical
potentials Llém = uéQ), uéH) = uéQ), uéH) = [JéQ)) and pressureR! = PQ). Therefore, at a given
baryon densityg, a given net charge fractid®/A (for exampleZ/A = 0.401 for lead-lead heavy
ion collisions) and a zero net strangeness of the syspgra:=(0), the chemical potentialgg, Lc
andus are univocally determined by the following equations

PH(T, us, e, ps) = P(T, Ug, ke, is) , @)

H Q
PB = (1_ X) Zlbl piH (Ta UB, Hc, IJS) +X zlbl p|Q(T7 HB, HUc, IJS) ) (3)
1= 1=
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Figure 1. Net strangeness densities of the hadropic£ 0) and quark s < 0) components in the mixed
phase region as functions of the baryon densities (in urithe nuclear saturation densipp) and for
different values of temperature.

H Q

pc=(1-X) Zci pH (T, s, ke, Hs) + X Zci PR(T, s, He, Us) , (4)
i= i=
H Q

ps=(1-X) ‘Zs P (T, Mg, He, Hs) + X _Zs (T, e, Ke, is) (5)
I= 1=

wherep™ andpiQ are, respectively, the particle densities in the hadronic and in the quask gimd
X is the fraction volume of quark-gluon matter in the mixed phase. In this way wérghout the
phase coexistence region in tfe ug, Lc, Us) Space.

Taking into account of the above prescriptions, we are able to compute atiténesting phys-
ical quantities such as the dependence of the pressure and enesgy,dbe fraction of produced
particles at different values of temperature and baryon chemical pdsenfianong the several
topics of investigation, let us drive here the attention to the strangenedsgtion in different
phases of nuclear matter. In Figure 1, we report, for different vabfigemperature, both the
net strangeness densities of hadrons and quarks in the mixed phase(tbg densities are not
weighed on the fraction volump of the phase). It is interesting to note a remarkable increasing
of the net strangeness baryon-meson density and a correspondiegsing of the strangeness
quark densities at the beginning of the mixed phase. This feature becombsmoure evident by
increasing the temperature and could be very relevant in the phenomieadioterpretation of the
relativistic heavy ion collisions data.
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