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Introduction

The system created in ultrarelativistic non
central heavy-ion collisions exhibits a large or-
bital angular momentum [1]. Particles pro-
duced in such collisions can become globally
polarized along the direction of the system’s
angular momentum. The study of polarization
of hyperons and vector mesons can provide in-
formation about the initial angular momentum
and can also help to understand the evolution
of the system created in heavy-ion collisions.
This phenomenon creates a non-uniform angu-
lar distribution of the decay products with re-
spect to the quantization axis in the rest frame
of the mother particle. In experiments, the di-
rection of the spin quantization axis can be de-
termined in two ways: the normal to the pro-
duction plane (plane defined by the momen-
tum of hadron and the beam axis) as shown in
Fig. 1 or the normal to the reaction plane (de-
fined by the impact parameter and the beam
axis) of the system. This angular distribution
can be used to estimate the polarization of hy-
perons (PH) and the spin density matrix ele-
ment ρ00 for vector mesons. A significant de-
viation of the value of PH from 0 and ρ00 from
1/3 would indicate the presence of polarization
for hyperons and vector mesons, respectively.

Such studies on the spin alignment of vector
mesons have been carried out in Au-Au colli-
sions at RHIC energies [2]. Here the measure-
ments show the absence of polarization and are
consistent with the measurements in pp col-
lisions at same energy. Recently STAR ex-
periment discovered global Λ polarization in
non-central Au-Au collisions at lower centre-
of-mass energies which vanishes with increas-
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FIG. 1: A diagram of the quantization axis w.r.t.
production plane.

ing energy [3].

Analysis technique

We have carried out a spin alignment study
of K∗0 vector meson and Λ hyperons with the
ALICE detector in Pb-Pb collisions at

√
sNN

= 2.76 TeV. K∗0 and Λ are reconstructed us-
ing invariant mass method through their re-

spective hadronic decay channels, K∗0(K̄
∗0

)→
K+π−(K−π+) and Λ → pπ−. The spin den-
sity matrix element ρ00 for vector mesons can
be determined from the angular distribution of
the decay products by

dN

dcosθ∗
= N0 × [(1− ρ00) + (3ρ00 − 1)cos2θ∗]

(1)

where, N0 is the normalization constant and θ∗

is the angle between the quantization axis and
the momentum direction of a daughter particle
in rest frame of the parent vector meson as
shown in Fig. 1. The angular distribution of
K∗0 is shown in Fig. 2. The ρ00 values are
obtained by fitting this distribution using eq. 1.
In a similar way the polarization of Λ hyperon
is calculated as discussed in [4].
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FIG. 2: The cosθ∗ distribution of K∗0 for central-
ity bin 10-50% in Pb-Pb collisions at

√
sNN = 2.76

TeV.
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FIG. 3: Global polarization of Λ hyperon w.r.t.
reaction plane as a function of pT for centrality bin
5-15% in Pb-Pb collisions at

√
sNN = 2.76 TeV.

Results
Fig. 3 shows the polarization (PH) of Λ and

Λ̄ as a function of transverse momentum (pT)
for centrality bin 5-15% in Pb-Pb collisions at√
sNN = 2.76 TeV. The value of PH is con-

sistent with zero, however for the combined Λ
and Λ̄ results, 1σ significance is observed. The
results are consistent with the measurements
at the top RHIC energy [3]. Fig. 4 shows the
spin alignment of the K∗0 as a function of pT
for centrality bin 10-50% in Pb-Pb collisions
at
√
sNN = 2.76 TeV. For pT < 2 GeV/c, the

observed value of ρ00 hints at a deviation from
1/3 within 2σ which might indicate the spin
alignment of vector meson at LHC energies.
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FIG. 4: The spin-density matrix elements ρ00
w.r.t. the production plane as a function of pT
for K∗0(centrality bin 10-50%), K0

S (centrality bin
20-40%) in Pb-Pb collisions at

√
sNN = 2.76 TeV

and for K∗0 in pp collisions at
√
s = 13 TeV. The

dashed line at ρ00 = 1/3 indicates the expectation
for unpolarized vector mesons.

Summary
We have presented the measurements of spin

alignment of K∗0 and polarization of Λ. The
measured polarization values of Λ hyperons
are consistent with zero within the precision
of the measurement and follow the trend of
polarization decreasing with increasing energy
as observed by the STAR collaboration. The
measured value of ρ00 for K∗0 vector meson is
less than 1/3 for pT < 2 GeV/c hinting at a
possible spin alignment in Pb-Pb collisions at√
sNN = 2.76 TeV.
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