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Long-range correlation of V0 particles in p-Pb collisions at
√
sNN =

5.02 TeV with the ALICE detector
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Measuring correlations in particle production as a
function of the azimuthal angular space and rapid-
ity space is very useful for investigating particle pro-
duction in high-energy nucleus-nucleus collisions. The
long-range correlations in the rapidity space in near-
side angular pairs of dihadron correlations were first
observed in Au-Au collisions at

√
sNN= 200 GeV at

RHIC1,2). This long-range correlations are derived
from the collective expansion of the initial geometry
fluctuations. Unexpectedly, a similar structure has
also been observed in high-multiplicity pp collisions
at

√
sNN = 7 TeV by the CMS experiment3). It

is very interesting to study the correlation in p-Pb
collisions because the initial gluon density and mag-
nitude of the collective expansion are very different
from those in other collision systems. The azimuthal
anisotropy parameter v2 of K, π, and p shows mass
ordering at low transverse momentum (pT) and the
trend is similar to Pb-Pb collisions4). The mass or-
dering is a characteristic feature of collective expan-
sion. This analysis aims to further explore the par-
tonic collectivity by extracting v2 of K0

s and Λ in p-
Pb collisions at

√
sNN = 5.02 TeV with the ALICE

detector. The correlations between the unidentified
charged hadrons as trigger particle and K0

s and Λ(Λ̄)
as associated particles at |η| <0.8 are measured as
a function of the azimuthal angle difference ∆φ and
pseudo-rapidity difference ∆η. K0

s and Λ decay into
π+ + π− and p+ + π− with a characteristic decay pat-
tern, called V0. Topological cuts are required to reduce
the combinatorial background. The correlation func-
tion as a function of ∆η and ∆φ between two charged

particles is defined as 1
Ntrig

d2Nasso

d∆ηd∆φ = S(∆η,∆φ)
B(∆η,∆φ) , where

Ntrig is the total number of triggered particles in the
event class and pT interval, the signal distribution

S (∆η,∆φ) = 1
Ntrig

d2Nsame

d∆ηd∆φ is the associated yield per

trigger particle from the same event, and the back-

ground distribution B(∆η,∆φ) = αd2Nmixed

d∆ηd∆φ accounts
for pair acceptance and pair efficiency. B is constructed
by taking the correlations between the trigger parti-
cles in one event and the associated particles in other
events in the same event class. The α factor is chosen
so that it is unity at ∆η ∼ 0 because the acceptance
is flat along ∆φ. This correlation function is studied
for different pT intervals and different event classes.
The correlation function in peripheral collisions is sub-
tracted from that in central collisions to remove the
auto-correlations from jets. Figure 1 shows the projec-

∗1 RIKEN Nishina Center
∗2 Center for Nuclear Study, the University of Tokyo

tion of the subtracted correlation functions onto ∆φ.
To quantify azimuthal anisotropy (v2), the Fourier co-
efficients are extracted by fitting with the function
a0 + 2a1 cos(∆φ) + 2a2 cos(2∆φ). The vn coefficient

can be obtained as v
K0

s ,Λ
n = V

K0
s ,Λ

n /
√
V h−h
n , where

V i
n = ain/(a

i
0 + bi), in which i is the index of h-h or

h-V0 pairs (h denotes undefined hadrons) and b is the
baseline determined by averaging over 1.2< |∆η| <1.6
on the near side of the 60-100% event class. Figure
2 shows the extracted v2 coefficient for K0

s and Λ(Λ̄)
compared to p and K as a function of pT. Mass order-
ing between the v2 of K0

s and Λ(Λ̄) as well as the kaon
and proton is observed.

Fig. 1. Projection of the subtracted correlation functions

of the associated K0
s (top) and Λ (bottom) yield per

trigger particle with 1.5<pT,trig, pT,asso <2.5 GeV.

Fig. 2. v2 of K0
s, Λ(Λ̄) compared with one of kaon and

proton. Error bars and shaded bands show statistical

uncertainties and systematic, respectively.
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Search for exotic dibaryons at LHC-ALICE
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Fig. 1. Decay topology of the NΩ dibaryon.

H dibaryon (uuddss)1) is one of the most in-
vestigated dibaryon candidates and its experimental
searches were recently carried out in heavy-ion colli-
sions, where various hadrons are produced abundantly
2,3). Besides exploring a bound state of dibaryons, the
measurements of baryon-baryon correlations provide
us with the information on baryon-baryon interactions
and equation of the state for dense matter.

ALICE is the dedicated experiment to study Quark
Gluon Plasma (QGP), a hot and dense Quantum chro-
modynamics (QCD) medium, via heavy-ion collisions
at LHC. The two main tracking detectors in the central
barrel are the Inner Tracking System (ITS) and the
Time Projection Chamber (TPC). The ITS consists
of six cylindrical layers of silicon detectors for parti-
cle tracking and reconstructing the secondary vertex.
The TPC surrounds the ITS and comprises a 90 m3

cylinder filled with Ne/CO2/N2 (90/10/5). It is also
used for particle identification via the energy deposit
(dE/dx) measurement.

As a dibaryon candidate other than H dibaryon, it
is predicted by lattice QCD calculations that the NΩ
system has enough attraction to form a bound state4).
The analysis strategy for searching NΩ is based on
topological particle identification. The decay pattern
is shown in Fig. 1.

Our assumed decay topology of the NΩ dibaryon is
as follows.

(1) NΩ dibaryon decays into p, K−, and Λ at the
1st-V 0 vertex.

(2) Λ decays into p and π− at the 2nd-V 0 vertex.

The reconstruction of a NΩ candidate via this decay
topology starts with the reconstruction of Λ (i.e., the
search of the 2nd-V 0 vertex in Fig. 1). The V 0 decays
are determined by two tracks that are emitted from a
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Fig. 2. Invariant mass distribution for ΛpK in Pb-Pb col-

lisions.

secondary vertex and might come close to each other.
The minimum distance between the two tracks is called
the Distance-of-Closest-Approach (DCA). The V 0 de-
cay point is determined using DCA. The protons and
pions are selected from all 2nd-V 0 candidates and the
invariant mass of Λ is calculated. In a similar way, the
1st-V 0 vertex is determined by selecting protons and
kaons from all V 0 candidates. A criterion for selecting
the appropriate 1st- and 2nd-V 0 candidate is the cut
on the pointing angle. It is the angle between the re-
constructed flight-path and the reconstructed momen-
tum of the V 0 particle.

Figure 2 shows the invariant mass distribution in the
decay channel NΩ → ΛpK for Pb-Pb data at

√
sNN =

2.76 TeV. A 3σ dE/dx cut in the TPC is used for
the PID of p, K, and π. The invariant mass of Λ at
2nd-V 0 is restricted between 1.111 GeV/c2 < mΛ <
1.120 GeV/c2 and is combined with the four-vectors of
proton and kaon at the 1st-V 0 vertex. The cuts on the
DCA and the cosine of the pointing angle for both V 0

vertex are < 1.0 cm and > 0.9, respectively. There is
no significant signal in the invariant mass distribution
so far, however the cut optimization is ongoing. Other
dibaryon candidates such as ΩΩ, Λ∗Λ∗ will also be
evaluated.
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