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Measuring of the correlations in particle production
in the azimuthal angular space and rapidity space is
very useful for investigating the underlying mechanism
and dynamics of particle production in high-energy
nucleus-nucleus collisions. The long-range correlations
in the rapidity space in near-side angular pairs in di-
hadron correlations was first observed in Au-Au col-
lisions at /syy= 200 GeV at RHIC."» This long-
range correlation was derived from the collective ex-
pansion of the initial geometry fluctuations. Unex-
pectedly, a similar structure has also been observed
in high-multiplicity p-p collisions at \/s=7 TeV with
the LHC-CMS experiment.?) The high-density gluon
fields in a small = of nucleus and the collision of two
high-density gluon sheets can explain the long-range
correlation.®) It is very interesting to study the corre-
lation in p-Pb collisions since the initial gluon density
and magnitude of the collective expansion are very dif-
ferent from those in other collision systems (pp and
Pb-Pb).

A Large Ion Collider Experiment (ALICE) is dedi-
cated to understand the state of matter as it existed
shortly after the Big Bang, called Quark Gluon Plasma
(QGP). The main subsystems in the ALICE for the
study are the inner tracking system (ITS), time pro-
jection chamber (TPC), and time of flight (TOF). The
ITS consists of 6 layers of silicon detectors for vertex
finding and tracking. The TPC is the main tracking
detector and is used for particle identification by mea-
suring the specific energy loss dE/dx. The TOF is used
to identify particles by measuring the time of flight.
They have a common acceptance || <0.9.

The correlation function as a function of An and A¢
between two charged particles is defined as:

1 d®Nysso  S(An, Ag) )
Nirig dAndA¢ — B(An, Ag)

where this correlation function is studied for differ-
ent pr intervals and different event classes accord-
ing to the event multiplicity, and Ny.;, is the total
number of triggered particles in the event class and
P7,trig interval. The signal distribution S(An, A¢) =
1/Niyigd® Ngame /dAndA¢ is the associated yield per
trigger particle for particle pairs from the same
event. The background distribution B(An, A¢) =
a1/Niyigd? Nppizea/dAndA¢ corrects for pair accep-
tance, pair efficiency, and uncorrelated pairs. It is
constructed by correlating the trigger particle in one
event with the associated particles from other events
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in the same event multiplicity class. The « factor is
chosen so that it is unity for pairs at (An, A¢) = (0, 0).
The correlation function in peripheral collisions (low-
multiplicity event class) is subtracted from that in cen-
tral collisions (high-multiplicity event class) to remove
the auto-correlations from jets. Figure 1 shows the
associated yield per trigger particle in 0-20% event
class subtracted by 60-100% event class with 1<P7 trigs
PT,ass0 <2 GeV. The projection onto A¢ averaged over
0.8< |An| <1.6 on the near side and |n| <1.6 on the
away side is shown in Fig. 2. The double ridge struc-
ture is observed.

Measurements of the correlation functions by tag-
ging identified hadrons and strange baryons are on-
going to evaluate the collectivity in p-Pb collisions and
the initial state effects.

Fig. 1. Associated yield per trigger partile in 0-20% event
class subtracted by 60-100% event class with 1<pz,trig,
pT,asso <2 Gev

Fig. 2. Projection onto An averaged over 0.8< |n| <1.6 on
the near side and |n| < 1.6 on the away side

References

1) STAR Collaboration, Phys. Rev. C80 (2009) 064912

2) PHOBOS Collaboration, Phys. Rev. Lett. 104 (2010)
062301

3) CMS Collaboration, JHEP 09 (2010) 091

4) K. Duslingand and R. Venugopalan, Phys, Rev, D 87
(2013) 054014





