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d-measure of electric charge in Pb+Pb interactions
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The event-by-event (e-by-e) fluctuation of
conserved quantities like the electric charge,
baryon number, strangeness etc., can be used
to detect the dynamics of high-energy nucleus-
nucleus (AB) collisions [1]. It is expected
that a nucleus-nucleus (AB) collision system
should exhibit critical behavior near the end
point of the QGP to hadron phase boundary
of the QCD phase diagram. Therefore, e-by-e
fluctuations can distinguish AB events associ-
ated with the QGP formation [2]. It is specu-
lated that in a QGP the fluctuation of electric
charge should be suppressed [3]. However, the
NA49 [4], PHENIX [5] and STAR [6] experi-
ments do not confirm such a prediction. We
study the e-by-e fluctuation by using the ®-
measure, defined as [7]

2
o, = <<ZN>>\/272, where z=¢g—q (1)
Here ¢ denotes the charge of a single hadron,
q is the average of the corresponding distri-
bution, the event variable Z = Zij\;(%‘ —q)
is determined by summing over all charged
hadrons (N in number) belonging to an event,
and () represents averaging over all events.
If particles are correlated only by the global
charge conservation (GCC) then,

<Nch>
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where (N¢p) and (Nep),,, are, respectively the
mean charged hadron multiplicity within the
detector acceptance and in the full phase space
[8]. The effect of GCC is removed in the mea-
sure A®, = &, — O, coc. If correlations (an-
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FIG. 1: ®, with the fraction of accepted particles.

ticorrelations) beyond GCC are present then
AdD, <0 (AP, > 0) [8].

We present some results on the ®,-measure
in central Pb+Pb collisions at incident beam
energies E,, = 104, 204, 304, 404, 80A and
1584 GeV, simulated by the ultra-relativistic
quantum molecular dynamics (UrQMD) [9].
The energy values correspond to the NA49 ex-
periment [10]. The selected centrality bins are,
0-10% at 158A GeV and 0-7% for the other
energies. Charged hadrons with pr < 0.2
GeV/c are considered for analysis. We com-
pute ®, and AP, within rapidity intervals
Ay = 0.3 — 3.0 increasing in steps of 0.3.
Equivalently the fraction of accepted parti-
cles (Nen)/(Neh),pp is determined. Figure1(a)
shows @, plotted against (Nep)/(Nen)sop- In
Fig.1(b) we present the same plot for the
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FIG. 2: A®, as a function of Ay.

kinematic acceptance of the NA49 experiment
[10]. In both cases ®, monotonically decreases
with increasing Ay. The results indicate that
GCC is a major source of particle correlation.
The acceptance of NA49 experiment makes
the results almost independent of Ej,,. We
plot A®, against Ay in Fig.2. In absence of
any kinematic cut A®, increases with Ay at
lower Fja1, while at higher Fy,}, it remains al-
most uniformly distributed against Ay. On
the other hand, with the NA49 acceptance
A®, is negative valued and its magnitude re-
duces with increasing Ay. The results indi-
cate presence of correlation (anti-correlation)
between oppositely charged particles beyond
GCC. However, in both cases the A®, values
are larger than the expectation from a QGP
system (—0.5 < A®, < —0.15). The beam
energy dependence of A®, is shown in Fig. 3
for Ay = 1.2 and 3.0. In absence of any kine-
matic cut we find that A®, monotonically de-
creases with increasing +/Snn. However, using
the NA49 acceptance the Ad, values, particu-
larly at lower energies, have been significantly
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reduced and an energy independence of A®,, is
observed. Corresponding UrQMD simulation
nicely matches with the experiment.
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FIG. 3: Ad, against Eiap, at two different Ay.
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