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Initial conditions in heavy-ion collisions
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Angular distribution of vector mesons and hyperons

K™ Vector meson
v Mass: 896 MeV/c?
¥ Lifetime: 1.38 x 102 s
v Spin: 1
v Decays to K* and n (B.R. ~ 66.6%)
¥ Quark content (d,sbar)

K. Schilling, P. Seyboth and G. Wolf, Nucl. Phys. B 15, 397 (1970) Quantization axis
_ _ _ ¥ Normal to production plane
Poo = Element of spin density matrix v Normal to event plane

= 1/3 — No spin alignment

v Mass: 1115 MeV/c? STAR: Phys.Rev.C 76, 024915 (2007)
v Lifetime: 2.632 x 101°s

v Spin: 1/2 |P,| — Polarization

v Decaystop and © (B.R. ~ 63.9%) =0 *No polarization X
v Quark content (u,d,s) o, *Decay parameter




Previous measurements
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Global A hyperon polarization
Results w.r.t event plane
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ALICE detector
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Data set and analysis
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Collision Pb-Pb at 2.76 TeV Measurement observable
system and
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Signal extraction and EP resolution
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P, is the polarization signal

Event plane resolution ~ 0.39 (Max)
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Hyperon polarization measurements: p; dependence
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Summary of global polarization results

v P, consistent with zero within 0.15 % for Pb-Pb collisions at midrapidity for
VS, =2.76 TeV in ALICE @ LHC

v 1o significance for combined A and anti-A results

v 10 times more event statistics needed for a 3¢ significance result
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Data set and analysis

pp collisions
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Reconstruction of K in pp collisions at ALICE
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Reconstruction of K in Pb-Pb collisions at ALICE
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Angular distribution

pp collisions
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Heavy-ion collisions

Two parameters (N, and p,,) fit to cos8* distributions

measured in different p; bins
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Spin density matrix element (p,,) measurements
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Pb-Pb collisions: p,, values about
2.56 below 1/3 for 0.4 < p, < 1.2 GeV/c
and 1.4c for 1.2 <p, < 1.8 GeV/c
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Spin alignment of K°(spin 1) and K° (spin 0O)
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Summary of spin alignment results

v P, < 1/3 by about 2.5¢ for the lowest p; range (0.4-1.2 GeV/c) studied, about
1.4 for the p; range (1.2-2.4 GeV/c) and consistent with 1/3 for higher p; in
Pb-Pb collisions at Vs, =2.76 TeV in ALICE @ LHC

v p,, ~ 1/3 : Spin alignment not observed in proton-proton collisions at 13 TeV

v Py ~ 1/3 (within systematic errors) : Spin alignment not observed for K°
(spin 0) in Pb-Pb collisions at Vs, =2.76 TeV

18




Outlook
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v'Analysis with \/SNN = 5.02 TeV Pb-Pb data with higher statistics underway

v'Centrality dependence of p,, study ongoing
v Spin alignment studies with respect to event plane ongoing
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Feed-down correction

A majority of A are feed-down daughters of heavier particles (the very same for A):

X — A+ ... channel [Br(A+...), %]|fraction f;|4/3 x s(s + 1)|spin transfer tx
Y0 S A+ry 100 0.34+0.2 1 —1/3
¥(1385)40 — A + 70 87 0.3+0.2 5 1/3
Q- = NAN+K 67.8 < 0.17 5 1/3
=0 3 A4 g0 ~ 100 < 0.23 1 0.900 or 0.927

meas __ \ ptrue ) ) true
Prk = (L= 2 RPN+ 2 o o x X

Assuming the thermal vorticity model (Py{"® are proportional to s(s + 1), where s is
particle’s spin

A, 3 3

(2~ and = contributions are negligible, the contribution of 2(1385) is large only due
to the model-dependent coefficient 5. A conservative estimate:

[A and A polarization scale feed-down] = (1 — 4/3 x fro) " = 1.7 +0.5.

| .. 4 2 2 B
pie  pucas (1 — 5 foo + 0.87 X 3 frpuass) +0.68 x S fop- — 0.1 fz)
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