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Abstract

Nuclear shadowng effects have been in-
cluded in the Monte Carlo Glauber Model
(MCGM) to study the correlation between
multiplicity and the eccentricity of the geome-
try of the matter formed in relativistic nuclear
collision.

Introduction

Collision of two nuclei at relativistic en-
ergies may produce a deconfined system of
quarks and gluons. Assuming it gets thermal-
ized, its subsequent evolution is determined by
relativistic hydrodynamic equations together
with an equation of state. Solving these equa-
tions require an initial energy density and ve-
locity profile as inputs (in case when the net
baryon number is zero). A first principle cal-
culation for energy deposition in relativistic
heavy ion collisions (rhic) is yet to be achieved.
Several models have been proposed to under-
stand the correlation between the initial en-
ergy profile and multiplicity. Among these,
one of the successful models is the IP-Glasma
model [1] based on the Color Glass Con-
densate approach. The Glauber model (GM)
which has successfully reproduced several ex-
perimental results has predicted a knee-like
structure in the variation of eccentricity with
multiplicity. However, in the present work
we show that the ”knee” in such correlation
disappear if some of the legitimate physical
effects relevant for cold nuclear matter like
shadowing is included within the framework
of GM.

The quantum mechanical fluctuations in the

∗
Electronic address: sushantsk@vecc.gov.in

space time coordinates of the nucleons will re-
flect as the fluctuation in initial energy den-
sity of the system formed in rhic. This fluc-
tuation may influence the bulk observables,
like anistropic flow coefficients. Therefore,
it becomes important to study the correla-
tions between the anisotropic flow and the
energy deposited in the medium created in
rhic. The amount of energy deposited is re-
flected through the produced multiplicity and
the fluctuations in space time structure is re-
flected through the ecentricity (measured via
flow coefficients, like, elliptic, triangular, etc).
In the present work the correlations between
the multiplicity and ecentricity are studied by
taking into account the effects of shadowing
in nuclear collisions within the framework of
Monte Carlo GM (MCGM).

Model

A practical approach to include the nuclear
shadowing in MCGM is to modify the thick-
ness function by taking into account the effects
of shadowing [2]. The number of participants
and collisions are then estimated within this
scheme which are subsequently used to obtain
the energy density, ǫ(x, y),

ǫ(x, y) = ǫ0[(1− f)npart(x, y) + fncoll(x, y)]
(1)

and the charged multiplicity as:

dNch

dy
= N0

[

(1− f)
Npart

2
+ fNcoll

]

(2)

where y is the rapidity variable, Npart and
Ncoll are the total number of participants and
binary collisions respectively.

Results

In Fig. 1 the probability distribution of the
(elliptic) ecentricity is depicted. We observe
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FIG. 1: The variation of P (ǫ2/ < ǫ2 >) with ǫ2/ <
ǫ2 >.

a narrowing of the distribution when shadow-
ing effects are included. The shadowing re-
duces the effective number of participants in
the collision process and hence the flucuations
which is manifested as narrowing down of the
distribution. The results obtained here with
shadowing for Au+Au collisions matches well
with IP-glasma.

Fig. 2 displays the variation of ǫ2 with mul-
tiplicity for collisions of non-spherical system,
like U+U collisions. A knee-like structure is
observed [3] when conventional MCGM is
used. However, the ”knee” disappears when
the effects of shadowing is included in the
calculations. The physics behind the disap-
pearence of the knee will be discussed in the
presentation.

Summary

The effects of nuclear shadowing is included
in estimating the initial energy density pro-

file within the framework of MCGM. It is ob-
served that the shadowing effect makes the
probability distribution of ecentricity (ǫ2) nar-
rower. We also noticed that the knee-like
structure that appears at large multiplicity in
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FIG. 2: The variation of ǫ2 with multiplicity.

the ǫ2 vs multiplicity plot for U+U collision
vanishes with the inclusion of shadowing.
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