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Introduction

Relativistic heavy-ion collisions are ex-
pected to produce Quark Gluon Plasma
(QGP) [1] in top and mid central collisions
but not in peripheral and ultra-peripheral col-
lisions. This QGP hadronizes dominantly
into pions, of which approximately one third
are neutral pions that decay into photons.
Measurement of photon multiplicity there-
fore provides important information about
bulk physics from initial scatterings to final
state QGP effects. The photon multiplic-
ity in different high energy experiments such
as WA93/WA98 at CERN SPS, STAR ex-
periment at RHIC and ALICE at LHC had
been measured by Photon Multiplicity Detec-
tor (PMD). The detector technologies of the
PMD has been modified to a great extent from
scintillator detector in WA93/WA98 to gas
proportional chambers in STAR (unit cell size
1cm2 ) [2] at RHIC and in ALICE (unit cell
size 0.22cm2) [3] at LHC

The PMD in the ALICE experiment is a
preshower detector used to measure the mul-
tiplicity and spatial distribution of photons
generated from relativistic hadronic or heavy-
ion collisions on an event by event basis. It
consists of two planes: charged particle veto
plane (CPV) and preshower plane (PRE), and
each of them is composed of 24 modules.
Each module is comprised of 48x96 rows and
coloumns of hexagonal proportional counter
cells with diameter 5.0 mm and cell depth
5.0 mm arranged in honeycomb like structure
filled with ArCO2 gas in 70:30 ratio. A 3Xo

lead converter with thickness of 1.5 cm is sand-
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wiched between the two planes.
In this work we have performed simulation

using single particles incident on the PMD
such as pion and photon. We have obtained
the average ADC, average number of cells
(Ncell) and average distance from the actual
incident particle position to the centroid of
the clusters for both pion clusters and pho-
ton clusters. The goal of this work is to use
these information to distinguish between clus-
ters produced by photons and those produced
by the hadrons.

Results and Discussions
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FIG. 1: ADC distribution of 3 GeV pions and
photons.

Fig 1 shows that the average ADC (pulse
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FIG. 2: Ncell distribution of 3 GeV pions and
photons.
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FIG. 3: Distribution of distance from centroid of
the cluster to actual incident particle position for
pions and photons.

height) of pion clusters is about 149 ADC
channels and average ADC (pulse height)
value for photon clusters is 1531 ADC chan-
nels. Fig 2 shows that the average number of
cells hit by the 3 GeV pions is found to be 1.17
and the average number of cells hit by the 3
GeV photons are are found to be 5.7. Fig 3
shows that the average distance from the cen-
troid of the clusters to actual incident pion
position is found to be 0.37 cm and average
distance from the centroid of the clusters to
actual incident photon position is found to be
0.32 cm

In our next step we will compare the results
using the pion and electron beams at CERN
SPS. The electron beam is taken in place of
photon beam as it is impossible to have a pho-
ton beam. The goal of this study is to define
the criteria to distinguish the photon clusters
from the hadron clusters more efficiently by
studying directly the photons instead of elec-
tron beam incident on PMD. Also the study-
ing of the additional parameter of average dis-
tance from the centriod of the photon and pion
clusters will make the discrimination criteria
more robust which is missing from the test
beam results.
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