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We study the hadron production at finite values of tempeeatnd baryon density by means of an
effective relativistic mean-field model with the inclusiofithe full octet of baryons, tha-isobar
degrees of freedom and the lightest pseudoscalar and veetsons. These last particles are
considered in the so-called one-body contribution, takimig account of an effective chemical
potential and mass depending on the self-consistent titenabetween baryons. The analysis
is performed by requiring the Gibbs conditions on the glamaiservation of baryon number,
electric charge fraction and zero net strangeness. Indhiggt, we study the behavior of different
particle-antiparticle ratios and strangeness production
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We study the hadronic equation of state (EOS) by requirieggtbbal conservation of baryon
number, electric charge fraction and zero net strangemeti®eirange of finite temperature and
density. The study is performed by means of an effectivetivedic mean field model with the
inclusion of the octet of the lightest baryons, thésobar degrees of freedom and the lightest pseu-
doscalar and vector mesons [1, 2, 3]. These last particles I@en considered in the so-called
one-body contribution, taking into account their effeetithemical potentials depending on the
self-consistent interaction between baryons [4]. In apalm the effective meson chemical po-
tentials, the effective meson masses are expressed aggeddé of the effective baryon masses
respecting the strong interaction and the main processhs aieson production/absorption involv-
ing different baryons. Such assumption implies a mechdniggich the vacuum meson masses
are reduced (enhanced) if the ratio betweenahmeson field coupling with the heavier barydh (
or hyperon particles involved in the meson production/ghitsan) and the nucleon one, is greater
(lower) than one. A variation of the effective meson maseemédium simulates, in our simple
scheme, the relevance of meson-meson and meson-baryentsedfction in the nuclear medium
at finite temperatures and baryon densities.

The chemical potential of particle of indéxy;, can be expressed in term of the three inde-
pendent chemical potentialg; = bj g + G Uc + S Us, whereb;, ¢; ands are, respectively, the
baryon, the electric charge and the strangeness quanturbensirof thei-th hadronic species. At
low baryon density and high temperature, the contributibthe lightest pseudoscalar and vector
mesons to the total thermodynamical potential becomesredgyant. From a phenomenological
point of view, we can take into account of these contribigitwy incorporating such mesons by
adding to the thermodynamical potential their one-bodytrdaution, i.e. the contribution of an
ideal Bose gas with an effective chemical potential. FolhgnRef. [4], the values of the meson ef-
fective chemical potentials are fixed from the "bare" cheniotentials and writing them in terms
of the corresponding baryon effective chemical potentigspecting the strong interaction. For
example, for pions (and rho mesons) we have that= l,+ = Lc = Up — Un and its effective
chemical potential can be written as

P = Hpv = 15— Hn - @)

For the other mesons, we have
M+ = =+ = Hp — Hp(s0) 2
U;O = IJ;*O = Uy — UX(ZO) ) (3)

while the others non-strange neutral mesons have a vagishi&mical potential. Thus, the effec-
tive meson chemical potentials are coupled with the mesdtdsfielated to the interaction between
baryons. This assumption represents a crucial featureig@®S at finite density and temperature
and can be seen somehow in analogy with the hadron resonanceithin the excluded-volume
approximation. There the hadronic system is still regar@®adn ideal gas but in the volume re-
duced by the volume occupied by constituents (usually asduas a phenomenological model
parameter), here we have a (quasi free) mesons gas but wétfieative chemical potential which
contains the self-consistent interaction of the mesondield

The numerical evaluation of the above thermodynamical tijies1can be performed if the
meson-nucleon, mesak-and meson-hyperon coupling constants are known. Concgithia
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meson-nucleon coupling constants they are determinegtodace properties of equilibrium nu-
clear matter such as the saturation densities, the bindiegyg the symmetric energy coefficient,
the compression modulus and the effective Dirac mass ateg@atu. The set marked GM3 is from
Ref. [3]. The implementation of hyperon degrees of freedomes from determination of the cor-
responding meson-hyperon coupling constants that haveflitsal to hypernuclear properties [5].
We refer to [4] for a detailed discussion on the dependentieedE OS from differenf\-couplings).

In Fig. 1, we report the results of various particle-antijgée ratios andK™ /" ratio as a
function of thep/ p ratio for different values of temperature. We can obsenadgmgreement with
the results obtained in the framework of statistical-tredrmodels and with experimental SPS and
RHIC data [6].
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Figure 1: Particle-antiparticle and ™ /™ ratios as a function of thg/ p ratio for different temperatures.
TheA coupling ratios are fixed to; =ry = 1. The ratios oE* /=" atT = 80, 120 MeV are not reported
because they are very strictly to th¢ A\ ones.

In conclusion, we have studied an effective relativisticamé&éeld model with the inclusion
of the full octet of baryons, thA-isobars and the lightest pseudoscalar and vector mespms; b
quiring, in the range of finite density and temperature, tloba conservation of baryon number,
electric charge fraction and zero net strangeness. Thenrdegrees of freedom have been in-
corporated in the EOS as a quasi-particle Bose gas with aaotief meson chemical potentiaf
expressed in terms of meson fields, responsible for thecealistent mean field interaction. The
introduced effective EOS is principally devoted to a regiofdinite and intermediate values of
baryon density and temperature reachable in the future mss@d baryonic matter experiments.
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