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Introduction

In heavy ion collision net-baryon density
plays a significant role on the rapidity distri-
bution of hadrons containing leading quarks
[1]. Depending upon the beam energy the ra-
pidity distribution of net-baryon density dif-
fers quite significantly [1] and thus the width
of the rapidity distribution of the particles
containing up- and/or down-quarks are ex-
pected to be influenced. A number of other
workers [2, 3] have reported the dependence
of the excitation function of the rapidity
width on the initial up- and down-quark con-
tent of hadrons. Further, Steinheimer et al.
[4] from UrQMD calculation predicted that
strangeness is not uniformly distributed over
rapidity space leading to a local violation of
strangeness conservation. Thus, the study of
rapidity dependent strangeness enhancement
is of considerable significance.

Strange particles are produced only at the
time of collisions and thus expected to carry
important information of collision dynamics.
Strangeness enhancement is considered to be
one of the traditional signatures [5] of for-
mation of Quark Gluon Plasma (QGP). Due
to the limitation of the detector acceptance,
the past and ongoing heavy ion experiments
could measure the strangeness enhancement
at midrapidity only. But the future heavy ion
experiment CBM at FAIR will have the ac-
cess to the entire forward rapidity hemisphere
and thus the experimental determination of
rapidity dependent strangeness enhancement
is a possibility. In this work, an attempt has
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therefore been made to study the rapidity de-
pendent strangeness enhancement at FAIR en-
ergies with the help of a string based hadronic
model (UrQMD). A sum of 93 million mini-
mum biased UrQMD events have been used
for the present analysis.

Results and Discussion
In this report, the strangeness enhancement

factor ES is defined as -

ES =

[
(Y ield)AA
< Nπ− >

]
central

/

[
(Y ield)AA
< Nπ− >

]
peripheral

(1)
where the number of produced pions Nπ− ,

instead of Npart, is chosen as a centrality vari-
able as the later exhibits a nonlinear behavior
with the volume of the participant zone.

The strangeness enhancement factor (ES)
has been calculated and plotted as a function
of rapidity for various identified particles for
Au + Au collision at 30A GeV as shown in
Fig.1. It could be readily seen from the figure
that ES depends strongly on rapidity. Fur-
ther, the enhancement factor at mid-rapidity
is found to be maximum for the particles con-
taining leading quarks while the same is ob-
served to be minimum at mid-rapidity for the
particles containing produced quarks.

To understand the underlying dynamics of
such rapidity dependent strangeness enhance-
ment, the widths of the rapidity distribution
of the identified particles are plotted as a func-
tion of impact parameter. It is readily evident
from Fig.2 that the rapidity dependence of
strangeness enhancement can be traced back
to the dependence of rapidity width on cen-
trality. The width of the rapidity distribution
decreases with centrality for the particles con-
taining leading quarks (net-baryon density ef-
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FIG. 1: Strangeness enhancement factor as a function of rapidity for particles containing produced
quarks (left) and particles containing leading quarks (right) for Au + Au collision at 30A GeV.
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FIG. 2: Rapidity width as a function of impact parameter for identified particles for Au+Au collision
at 30A GeV.

fect [1]) while it shows an increasing pattern
with centrality for the particles containing
produced quarks (as the size of the fireball in-
creases with centrality) except Ω−. Although
Ω−(sss) contains produced quarks only, yet its
production (ΞK− → Ωπ) in UrQMD is influ-
enced by Ξ−(dss) which shows a decreasing
pattern with centrality.
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