Nuclear Modification factor in deformed Xe-Xe collisions
at 5.44 TeV

Saraswati Pandey!,* Satya Ranjan Nayak!'," and B. K. Singh!%
! Department of Physics, Institute of Science,
Banaras Hindu University, Varanasi, 221005, INDIA. and
2 Discipline of Natural Sciences, PDPM Indian Institute of Information
Technology Design Manufacturing, Jabalpur-482005, INDIA.

I. INTRODUCTION

High transverse momentum quarks and glu-
ons (jets), created from early stage hard scat-
terings are very useful probes of such highly
excited nuclear matter [1]. These hard par-
tonic jets lose energy as they interact with
the medium ingredients while propagating
through the QGP medium before fragmenting
into hadrons. So, the associated observables
are modified.

FIG. 1. Nuclear Modification Factor Raa of
charged hadrons with respect to pr for minimum
bias, body-body and tip-tip collisions over cen-
trality along with ALICE experimental data for
comparison [2]. Here we have used |n| < 0.8 pseu-
dorapidity cut.

Xe-Xe collisions will provide a unique op-
portunity to explore QGP and its proper-
ties using intermediate-size collision system at
LHC energies. Also, deformed shape brings
multiple geometrical configurations in accor-
dance to the way nuclei collide with each
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other such as body-body, body-tip, tip-tip,
etc. Here we will focus on body-body and tip-
tip configurations.

II. MODEL DESCRIPTION

HYDJET++ (hydrodynamics plus jets) is
an event generator developed to study heavy-
ion collisions at RHIC as well as LHC ener-
gies, performing simulation by superimposing
soft state and the hard state simultaneously
and independently. It meticulously treats soft
hadroproduction as well as hard parton pro-
duction, also examining the known medium
effects. Incorporated physics and the corre-
sponding simulation procedure can be found
in the articles [3].

IIT. RESULTS

The suppression of particle spectra in A+A
collisions is measured by the nuclear modifi-
cation factor R4 4 . For a given centrality bin
Ac, Raa is defined as follows [4]:-

d*Naa/d*prdy
(Neott) Acd*Nyp /d*prdy’

Raa =

where, (Neoi)ac is the number of binary
collisions for centrality class Ac.

Here, we have taken p+p from ALICE ex-
periment. Measured Rj4 if smaller than 1
indicates strong suppression of jets. The re-
sulting R 44 is studied as a function of trans-
verse momentum and collision centrality (in
figure 1) from most-central to most-peripheral
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FIG. 2. Nuclear modification factor Raa of
charged hadrons with respect to pr in body-body
configuration over seven classes of centralities.

class of collisions and compared to ALICE ex-
perimental data [2], showing a suitable match
with ALICE experimental results upto ~ 1.0
GeV/c. The suppression increases at low pr,
reaches maximum at around pr ~ 2 GeV/c.
This is caused by the interplay of soft and hard
processes. In the range 2 < pr < 5 GeV/c,
R4 4 falls reaching minimum.
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FIG. 3. Nuclear modification factor Raa of
charged hadrons with respect to pr in tip-tip con-
figuration over seven classes of centralities.

Centrality dependence of nuclear modifica-
tion factor R44 in body-body and tip-tip ge-
ometrical configurations can be clearly seen in
figures 2 and 3. Each distribution of R4 at
a particular centrality shows a zenith at ~1.5
GeV/c in most-central collisions which shifts
to ~1.0 GeV/c as we reach to most-peripheral

collisions. The nuclear modification factor is
higher in body-body collisions being ~1.32
times higher than tip-tip collisions. The peak
value rises almost 2.22 times for body-body
and 1.77 times for tip-tip geometrical configu-
rations as we move from most central to most
peripheral collisions. In our study, we have
not calculated pp-spectra for p+p collisions
at 5.44 TeV using HYDJET++ model due to
physical restrictions of the model [5]. There-
fore, the suppression is studied in terms of
Recp which is defined as the ratio of the mod-
ification in charged particle pr-spectra at a
given collision centrality to the modification
in pp-spectra in peripheral collisions. Using
this technique we have estimated Rcp in fig-
ure 4. As a function of transverse momentum,
the relative suppression Rop increases from
low pr, finds a maximum at ~2.25 GeV/c and
decreases moving towards higher pr.
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FIG. 4. Suppression in terms of Rcp of charged
hadrons with respect to pr in minimum bias col-
lisions over various classes of centralities.
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