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Why phi-meson?

Hadronic Decay ( ¢ = K™ +K)
» Interact with hadronic medium

1. Introduction

Study of resonance production is useful:
A. In proton-proton (pp) collisions, it provides a reference for tuning QCD-inspired
event generators and reference data for heavy-ion collisions.
B. In heavy-ion collisions (AA), due to their short lifetime (few fm/c), resonances can
both decay inside the hot and dense matter region and be regenerated by final state
interactions. They are therefore sensitive to its dynamical evolution..
C. proton-nucleus (pA) collisions are intermediate between pp and AA collisions in
terms of number of produced particles and system size.
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The role of the initial and final state effects can be understood from the
measurement of identified particle spectra in pp, pA, and AA reactions.

The phi-meson is sensitive to the initial evolution of the system and, due to its small
inelastic cross section, it is not strongly affected by the late hadronic re-scattering
and it is sensitive to the initial evolution of the system.
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Three different analysis : A. TPC PID Only, B. TPC-TOF PID, C. No-PID
Same track cuts and event selection except PID selection
Data : p-Pb@/s,, = 5.02 TeV collected in 2013
Phi-meson Reconstruction

2. Analysis Details

Short lifetime -> no topological reconstruction is possible -> invariant mass analysis needed

candidates.

(2nd order polynomial).
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1.I Invariant mass analysis: For each event, the invariant mass, My, distribution of the phi-meson is
constructed using all combinations of positively charged kaon candidates with negatively charged kaon

2.! Combinatorial background: Event mixing technique is used to estimate the combinatorial background.
3.! Event Mixing: (5 events, z-Vertex difference = 1 cm, VOA Multiplicity difference (%) = 10)
4.! Combinatorial background normalization: Event mixing points normalized to the region ( i.e. [1.04,1.06] )
5. Same event invariant mass distribution - scaled mixed event invariant mass distribution.
6.! Combined fit: Voigtian (which is a convolution of a Breit-Wigner peak to describe the ideal signal and a
Gaussian to account for detector resolution) for the signal + polynomial for the residual background
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6. Integrated particle ratio
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vip/m and ¢/p: A small increase with multiplicity
vtp/K: Independent of multiplicity -> disfavors ¢ production through kaon coalescence[5].
v'All ratios are in agreement with the thermal model prediction [6]
v'In the same trend with pp and PbPb
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8. Summary

*1$(1020) has been measured by the ALICE experiment in p-Pb collisions

“+!A very good agreement between the three analysis.
“*IDifferential p-spectra for the ¢-meson have been shown for different

multiplicity classes in the prrange [0.4 - 16.0] GeV/c.
»lp> of P-meson is higher compared to the same having similar mass in p-Pb

“*»!Integrated yield ratios are in agreement with predictions from Grand Canonical
thermal model and follow the same trend with pp and Pb-Pb collisions.

“*1A small increase in the ratio is observed for ¢/m and ¢/p from low to high
multiplicity while /K is independent of multiplicity.

“*1The differential particle ratios are shown: For ¢/m, the ratio is same for
both low and high multiplicity class. For p/$, the ratio starts deviating below
pr=15 GeV/c. p/® in low multiplicity class from p-Pb and Pb-Pb are

S
whe ¢/K is seen to be independent of energy .
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