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To understand it, we analyze particle .)_.3__
ratios with strangeness, as seen in the
NA49 horn experiment.
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This work studies strangeness production
using a statistical model to describe

fireball properties across centralities. %o 10 20 30 10 50
VS (GeV)
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J. Cleymans, et. al, Phy. Letter. C.15.52 (2005)
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Thermus:

The grand-canonical
ensemble

THERMUS has 3 different
modes. In this work, we use the
grand canonical ensemble. It is
the most appropriate mode
because it allows us to create a
more realistic evolution of the
fireball.

The software uses multiplicities
as input and allows us to extract
parameters and densities.

Parameters
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Partition Funcion
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Kaon Multiplicity
as a function of
the Temperature

The model allows
computing the
multiplicity for the
different radius of the
system created in the
collision, which means
different ions colliding.
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Multiplicity

Used multiplicities data from AGS(AuU-

Au), NA49 (Pb-Pb) and STAR (Au-Au).

For particles without strangeness,
particles, and antiparticles have
almost equal constant growth.

For particles containing strangeness, it
IS shown that the particulates

have a peak near 7.7 GeV, after
saturation, but for antiparticles, the
growth is constant.
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Multiplicity
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Extracting temperature from data

Various parameters can be
extracted from the input data,
such as the fireball's
temperature.

T (GeV)

(—0.322)
(vsnw)

(—0.227)

(vsnw)

Trnoder = 0.182 + + (—0.00513) In(4/ (+/snN))

Texpem'ment = 0.1868 +

+ (—0.0051) In(4/ (v/s3))

Different data from publications
were modeled with THERMUS but
without using strangeness
potential, with a fixed gamma-s,
and in the STAR fixed radius.
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Temperature
as a function
of centralities

e The different parameters
were extracted at different
temperatures with STAR
data, and the ratio of the
most central to the most
peripheral shows a more
significant difference at low
energy.

Different studies have been
done on temperature, but In
this work, we included
different centralities.
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Chemical and
strangeness potential

The same behavior can be
observed for potentials, with higher
values at greater centrality and
lower values at more peripheral
collisions.

It IS possible to extrapolate the
strangeness potential without
having experimental data on this

parameter.
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e [n more central 0.8
collisions, a peak is
found close to 7.7 0.6
GeV, but the more
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KT /nt = 1.542 % e*39%* VW  5in(—1.24 x /syn + 3.19) + 1.66
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meson / meson A /7" = 0.503 % e 18V 4 5in(—0.2102 * 1/syn + 3.95) + 0.0547

A0 /7™ = 0.0846 e C029VENN 4 5in(0.00227 * /syn + 3.626) + 0.0358
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Conclusions

We use a statistical model to study the properties of the medium created
INn heavy 1on collisions. Thermodynamic properties were studied. The main
results are the following:

e Multiplicity results from experimental data were reproduced.

e Properties of multiplicity, Temperature, energy density, and entropy of
particles were extracted for strangeness hadrons not published in
experiments

e An extensive study was carried out on a wide range of collision energy.

e Ratios for different particles species were studied. 18
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Multiplicity

Used multiplicities data from
AGS(Au-Au), NA49 (Pb-Pb) and
STAR (Au-Au).

The adjustment was made with
data from Pions, Kaons, Protons
and in some cases Lambdas.
There are two main distributions,
particulas without strangeness
(piones) and with strangeness
(lambdas).
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Radio and Gamma-s

The GC ensemble extracts the gamma-s
factor, which is the strangeness fugacity
factor, describing a rapid increase at low
energy up to a peak, after which it tends to
saturate.

The ratio shows a discrepancy at very low
energy because the model attempts to
compensate for low-energy particle
production with a larger ratio.
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Energy density

Again, there are two
different distributions, one
of particulas without
strangeness and another of
particulas with strangeness
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