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hadron-quark-gluon mixed phase are analyzed.
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The relativistic mean-field (RMF) model, first introduced by Walecka anguBs-Bodmer in
the mid-1970s, is widely successful used for describing the propeftigste nuclei as well as hot
and dense nuclear matter. In this context, the total baryon Lagrangiaitydesin be written as

gB = goctet‘f‘ iﬂA; (1)

where Zyctet Stands for the full octet of baryong,(n, A, =*, 30, 53—, =0, =) (see, for example,
Ref.s[1, 2] for details),Zx corresponds to the degree of freedom for Ahisobars A+, AT, A,
A7) [3].

Because of we are going to describe finite temperature and density nowéar with re-
spect to strong interaction, we have to require the conservation of ttineeges": baryon number,
electric charge and strangeness number describedd)yic and s, respectively, the baryon, the
electric and the strange chemical potentials of the system. Therefore, éhvécah potential of
particle of index can be written as

Mi = bi U+ Gi ke + S Us, (2)

whereb;, ¢; ands are, respectively, the baryon, the electric charge and the stramsggnastum
numbers of thé-th hadronic species. All the thermodynamical quantities can be obtainadHie
baryon grand potentidbg in the standard way [4].

At low baryon density and high temperature, the contribution of the lightesdposealar and
vector mesons to the total thermodynamical potential becomes very relevamt.afphenomeno-
logical point of view, we can take into account of these contributions byrparating such mesons
by adding to the thermodynamical potential their one-body contribution, i.ediigibution of an
ideal Bose gas with an effective chemical potential [5].

In this investigation we use a simple MIT bag model to describe the quark .phasewell
known that, using the simplest version of the MIT bag model, at moderate tatapes the decon-
finement transition takes place at very large densities if the bag prédsufixed to reproduce the
critical temperature computed in lattice QCD. On the other hand there are gtemrgtical indica-
tions that at moderate and large densities (and not too large temperaigteskadondensates can
form, whose effect can be approximately taken into account by redtivingalue of the effective
bag constant. A phenomenological approach can therefore be babeg constant depending on
the baryon chemical potential, as proposed in Ref. [6].

The main goal of this contribution is to investigate the hadron-quark-gluaseptransition at
finite temperature and baryon chemical potential. To describe the mixed pweasse the Gibbs
formalism applied to systems where more than one conserved chargedatpréEle structure of
the mixed phase is obtained by imposing the Gibbs conditions for chemical pﬁtépéref = uéQ),
uéH) = uéQ), uéH) = uéQ)) and pressurel! = PQ) and by requiring the global conservation of the
total baryon (B), electric charge (C) and strange (S) densities in hidfid) phase and in quark

(Q) phase:

P (T, s, pe, ps) = P, s, He, Hs)

e = (1—X)PE + X053,

pc=(1-x)pt +xp¢.

ps=(1-x)p + xpg, (3)
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Figure 1. Left panel: Strangeness densities of baryoB$, (mesons 1) and anti-mesonsM) in the pure
hadronic phase (HP) and in the mixed phase region (Rt panel:Densities of strange quarksgnds)
in the mixed phase (MP) and in the pure quark-gluon phase. ({@P)pth panels the temperaturelis120
MeV.

where x is the fraction of quark-gluon matter in the mixed phase. In this way we carofind
the phase coexistence region in e ug, lic, Us) space. At fixedl and ug, the chargeguc and
strangenesgs chemical potentials are obtained by fixing the total electric chZ@yge(for exam-
ple, Z/A = 0.401 for lead-lead heavy ion collisions) and the total strangeness neutrglitye
conditions

z
Pc= P8, Ps=0. (4)

At this point we are able to compute all the interesting physical quantities sutie alepen-
dence of the pressure and energy density, the fraction of prodatdigs at different values of
temperature and baryon densities (or baryon chemical potentials). Amorsg\ibeal topics of
investigation, let us drive the attention to the strangeness production irediffeghases of nuclear
matter. In Fig.[1] we report, at fixed temperatire120 MeV, both the strangeness densities of
hadrons and quarks in the mixed phase region in comparison with the plnanhzhase and pure
quark phase. Itis relevant to note a remarkable increasing of the stbangon-meson and strange
quark densities at the beginning of the mixed phase. This aspect coulerpeelevant in the
phenomenological interpretation of the relativistic heavy ion collisions data.
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