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In this work, we have studied the influence of realistic modeling of the background in Relativistic
Heavy-Ion collisions on Jet Quenching phenomena. We have used JEWEL to simulate the medium
modified parton shower and coupled it with vUSP-hydro. For the initial conditions, we have studied
both the effects of TRENTo and MC-KLN. We have studied the influence of these models on jet
shape observables and also on v,. We have found no modification of the jet shape observables. We
have also found that the implementation of the realistic hydrodynamical background significantly
changes the v;.
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1. Introduction

The modification of jet observables in Heavy-Ion collisions is an important tool to extract
information about the Quark-Gluon Plasma (QGP)[9]. In this work, we have analyzed the influence
of a realistic medium on a jet and compared it with a jet when it is simulated in an ideal environment.
To this end, we have used JEWEL[1-3] and coupled it vUSP-hydro[4—6], a hydrodynamical code
used to simulate the evolution of the QGP, we have also tested the modification of the Initial
Conditions (ICs) alone. We have studied both the effects of TRENTo[7] and MC-KLN[8] coupled
with an ideal Bjorken longitudinal expansion. In section 2, we give a brief description of the models
used in this work. In section 3 we present results obtained in this framework and, in section 4 we
discuss come conclusions drawn from these results.

2. Method

JEWEL, in its default version, is coupled with an ideal and smooth medium, subject to a
longitudinal expansion only[2]. In this work, we have generated more sophisticated medium profiles
using both IC and hydrodynamical models. We have then supplied JEWEL with a temperature
profile T'(t, x, y) to evolve the partonic shower. For details of this implementation, please refer to
[10]. Table 1 summarizes the scenarios explored in this work.

’ Scenarios
Initial conditions Evolution
Glauber+Bjorken Glauber
TrENTo+Bjorken TrENTo Bjorken Expansion
MC-KLN+Bjorken MC-KLN
MC-KLN +v-USPhydro MC-KLN
TRENTO +v-USPhyydro TRENTO 2+1 v-USPhydro code

Table 1: Scenarios simulated with different ICs and hydro evolution.

To analyze the simulations, we have used both Rivet[11] and FastJet[12] packages.

3. Results

Figure 1 displays the results for the jet shape observables. In Figure 1a, we can see the results
for girth. The simulations show no modification for this observable within the statistics generated
in the simulations. Results for jet mass and p? , displayed in Figures 1b and Ic, present similar
behavior.

In Figure 2, we can see the result for the jet azimuthal anisotropy, or v,. This observable is
commonly associated with the initial geometry of the energy density distribution of the QGP. We
can see that different ICs are not enough to obtain values for v, greater than zero. Only when we
couple JEWEL with vUSP-hydro does v; rises.
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Figure 1: Results for shape variables of jets calculated with the anti-kt (R = 0.4) algorithm. The experimental

data were obtained from [13, 14]
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Figure 2: v, results. The experimental data was taken from [15, 16]

4. Conclusions

We can see from the results showed in section 3. From these results, we can see that the

temperature profile alone is not enough to explain the jet mass problem in JEWEL. A more

appropriate way of dealing with the recoils is probably necessary. We can also see that the v,

behavior changes significantly due to the implementation of a realistic medium evolution.
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