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Introduction

The plasma of strongly interacting quarks
and gluons (QGP) is formed in ultra-
relativistic heavy-ion collisions. Charged par-
ticle multiplicity fluctuations are one of the
key observables for studying the properties of
the QGP formed in such collisions, in particu-
lar the phase transition from QGP to hadron
gas. Local phase space fluctuations are sen-
sitive to this phase transition. They are
studied using the Normalized Factorial Mo-
ments (NFM), denoted as Fq(M) which are
extracted from the spatial configurations of
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FIG. 1: Illustration of charged particle distribu-
tions in bins of the (η, ϕ) phase space.
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charged particles in pseudorapidity, η and az-
imuthal angle, ϕ phase space as shown in
Fig. 1.
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for the event, q is the order of the moments
and is always ≥ 2. They are sensitive to
the distribution of charged particles within the
phase space bin and to the correlation between
bins. For a system with dynamical fluctua-
tions due to the characteristic critical behav-
ior near the phase transition, Fq(M) exhibits
a power-law growth with increasing bin num-
ber, i.e., with decreasing bin size [1, 2], indi-
cating self-similar fluctuations. This behavior
is referred to as M-scaling

Fq(M) ∝ (M2)φq ,

where φq is the intermittency index. Besides,
in the framework of the Ginzburg-Landau the-
ory [3, 4], the qth order NFM is related to the
second-order NFM (F2(M)) by the so-called
F-scaling

Fq(M) ∝ F2(M)βq .

The intermittency index, φq depends on criti-
cal parameters that differ from those affecting
βq . Therefore, even if M-scaling is absent in
a system, it is still feasible to look for an F-
scaling. The βq is described by the scaling
exponent, ν [5] as

βq ∝ (q − 1)ν .

The value of ν is 1.304 based on Ginzburg-
Landau theory and 1.0 for the 2D Ising
model [5–7].
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FIG. 2: Mscaling for the transverse momentum
interval of 0.4 ≤ pT ≤ 1 GeV/c.

In this report, the factorial moments of
charged particle multiplicity distributions are
studied in central Pb–Pb collisions at

√
sNN

= 5.02 TeV, in ALICE at the LHC.

Analysis
Analysis is performed for events selected

using a minimum-bias trigger that requires
signals in both V0A (2.8 < η < 5.1) and V0C
(−3.7 < η < −1.7) detectors. The position of
the primary vertex was required to be within
± 10 cm from the nominal interaction point.
Charged particle tracks are reconstructed
within the central barrel of ALICE with full
azimuthal coverage in 0.4 ≤ pT ≤ 1 GeV/c
and |η| < 0.8.

Results
Figure 2 shows the dependence of the NFMs

up to 5th order as a function of phase-space
bin resolution. The observed power-law in-
crease indicates a scale-invariant pattern. De-
pendence of scaling exponent, ν on the colli-
sion centrality is shown in Fig. 3 for two differ-
ent pT intervals. There is a slight decrease in
values with the increasing centrality for both
pT intervals. The values agree with GL for-
malism [7] and SCR model [1] within the ex-
perimental uncertainties.
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FIG. 3: Dependence of scaling exponent, ν for two
pT intervals: 0.4 ≤ pT ≤ 1 GeV/c and 0.4 ≤ pT
≤ 0.6 GeV/c.
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