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Introduction

The evaluation of space-time of hot and
dense matter during heavy-ion collision at
RHIC and LHC can be well described by
relativistic viscuss hydrodynamics [1]. Since
the density fluctuations in the initial state
based on event-by-event condition, so the
final state of the produced matter also fluc-
tuates event to event. At the early state of
high energy collisison the density fluctuation
generates long-range correlation which is
appears as correlations of the multiplicities
densities of produced particles separated
in pseudorapidity (η). Many Studied have
been revealed a significat information about
the about the forward backward correlation
among the produces particles [2].

Two particle correlation and the trans-
verse momentum have been studied in Pb-
Pb collisison at

√
Snn = 2.76 TeV. For the

study purpose we use simulated data based
on Ultra-relativistic Quantum Molecular Dy-
namics (UrQMD). It is one of the most reliable
and transport models to study the simulation
of heavy-ion collisions is the Ultra Relativis-
tic Quantum Molecular Dynamics (UrQMD)
model [3]. It operates well in the energy
range between SIS to RHIC. It runs on various
UNIX–based computing platforms. UrQMD
is designed as a multipurpose tool for study-
ing a wide variety of heavy-ion related effects
ranging from multifragmentation and collec-
tive flow to correlations and particle produc-
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tion.

Methodology
Forward-backward correlation

For the calculation of Forward-backward
correlation in the multiplicity of Pb-Pb
interaction at 2.76 TeV. Here we consider two
pseudorapidity windows having width ∆η
along the both positive and negetive η-axis
about the origin in pseudorapidity space
which is also termed as forward backward
window.

Let nf be the number of charged particles
in the position of forward window and nb is
the same but for backward window then the
exact long-range correlation must follow the
equation

〈nb(nf )〉 = a+ bnf (1)

Where b is the slop of the straight line, it
is also known as correlation strength & a is
the intercept. The expression for correlation
strength(b) is

b = Dfb/Dff (2)

where

Dfb = 〈nfnb〉 − 〈nf 〉 〈nb〉 (3)

Another important parameter is roughness pa-
rameter which is expressed as

γ2k =

m∑
i=1

(
nik −

nk
〈nk〉

)
/σ2

ik (4)

where m denotes the number of bins in the
pseudorapidity space and σik =

√
nik is the

statistical error.
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FIG. 1: Represents the variation of correlation
fluctuation (σ2) with η.
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FIG. 2: Represents the variations of correlation
strength (b) with η.

Discussions
To know the existence of multiplicity corre-

lation between the charged particle, we have
considered Pb-Pb collision at incident energy
2.76 TeV. Fo the study purpose we have only
considered UrQMD simulated values. Fig. 1
shows the variations of the correlation fluctu-
ations (σ2) with η having constant bin size ∆η.
It has been observed that the variation of σ2
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FIG. 3: Represents the variations of correlation
strength (b) with ∆η.

increases with increasing the values of η. In
Fig. 2, we have observed the variation of cor-
relation strength b with η at constant bin size
∆η. We noticed that the correlation strength
remains constant with η value which implise
that there are no correlation present between
the particle. Fig. 3 represents the variation of
b with ∆η. It is observed from the figure that
the value of b increases upto a certain value of
∆η and then it again decreases with increas-
ing of ∆η value, which implise the presence of
correlation among the produced particles.
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