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Introduction

Matter formation during the early stage of
Universe expansion is under the condition of
two process viz a phase of deconfined matter
of free quarks and gluons to a confined mat-
ter of hadrons. It is believed that process is
very complicated phenomena as discussed in
the present day of heavy-ion collider experi-
ments. The theorist and the experimentalist
have examined and searched about the cre-
ation of this Universe. They have analysed
that very early universe is deconfined phase
and subsequent cooling it becomes confined
system of hadrons. This deconfined phase is
believed to made of free quarks and gluons
known as Quark-Gluon Plasma (QGP). For
the study of this deconfined phase there are
experiments running around the globe. So this
study of quark-gluon plasma (QGP) fireball is
called as Ultra Relativistic Heavy-Ion Colli-
sions and since its existence it has become a
very exciting field in the present day of heavy
ion collider physics [1]. In this brief paper, we
focus to calculate the QGP fireball creation
in a two loop correction in the mean field po-
tential. To calculate the free energy of the
system, we modify the mean-field potential
of one loop correction with two loop correc-
tion factor and construct the density of states
(DOS) of particles in the system [2]. Thus the
free energy evolution is obtained through this
density of state of the constituent particles of
quarks and gluons. Due to the correction fac-
tor in the mean field potential through cou-
pling value, [3, 4] there are changes in the am-
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plitude of QGP fireball expansion, and it also
impacts in the stability of droplet with the
variation of dynamical quark and gluon flow
parameters, which is used in the construction
of DOS.

In brief, we directly calculate the free en-
ergy with this corrected density of state with
different quark and gluon flow parameter.

The paper is arranged as: In Sec.1 we
present introduction. In Sec.2 we describe the
free energy with density of state and in Sec.3
we give results and conclusion.

The free energy with two loop correc-

tion .
The free energy of the system is sum of the

free energy of quarks, gluons,pions and inter-
facial energy Finterface. The interfacial en-
ergy is considered as bag energy in the system.
Therefore, we obtain the free energy of quarks
and gluons as [5]
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and other symbols are the usual standard
parameters [2]. So the total free energies of
the system is sum as:

Ftotal =
∑
i

Fi + Finterface + Fh, (4)
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FIG. 1: Free Energy vs R.

FIG. 2: Free Energy vs R.

where Fh is the standard energy of light
hadrons. Now we calculate the free energy of
the system. The evolution of the system are
obtained from the above relations and they
can be analysed from the figures.

Results and conclusions

The results are shown in the figures. We
calculate the free energy creation for two par-

ticular flow parameters which are used in the
creation of free energy fireball. From these
particular flow parameters, we can obtain the
stability of the droplet formation. The pa-
rameter is found to be γq = 1/14 and 45γq ≤
γg ≤ 54γq. These parameters are searched as
ad-hoc fashion to fit the evolution of QGP fire-
ball. The calculated free energies through the
two loop correction in the mean field poten-
tial shows the different amplitude in the scale
of their evolution size. At the Fig.1, it shows
the stability of droplet formation and its sta-
ble droplet size is around R = 1.8fm whereas
the Fig.2 shows instability of droplet with dif-
ferent sizes.
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