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Introduction: Heavy lon Collisions

o What are Heavy-Ion Collisions?

High-energy collisions between nuclei to create conditions similar to those just after the Big
Bang.

o Objective: To study the Quark-Gluon Plasma (QGP), a state of matter where quarks and
gluons are deconfined.

o Importance: Helps understand the strong interaction (QCD) and the phase transition from
hadronic matter to QGP.

Freeze-out "
Hadronisation @ ....."

QGP formation

Initial state

Time: ~101% fm/c

The evolution of a heavy-ion collision at LHC energies

S. Acharya et al., ALICE, Eur. Phys. J. C 84 (2024)



A smooth increase in the ratio of
strange hadron production to the
pion yield as a function of
multiplicity has been found in

various collision systems (p+p,
ptA, A+A).
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Motivation

* A smooth increase in the ratio of
strange hadron production to the
pion yield as a function of
multiplicity has been found in

various collision systems (p+p,
ptA, A+A).

o STAR has reproduced these
rat1os.

e Oxygen 1s one of the smallest 10ns used at
RHIC.

o Fill in the hyperon to pion ratio in the low
multiplicity gap

Increasing system size

Some of RHIC’s collision System

o Allows a more straightforward geometry
mapping with centrality than those

asymmetric small system collisions like
HetAu, or dt+Au
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Multiplicity distributions and p-Spectra
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Integrated Yield (dN/dy) and (p;)
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e Integrated Yield (dN/dy): centrality decreases
(towards more central collisions), the particle
production increases, indicating higher multiplicity
in central collisions

e A general trend of increasing (p,) with centrality is

evident, indicating higher transverse momentum for
more central collisions

e Heavier particles such as protons (p) show higher

e Abundance of Pions: This reflects the typical (p,) compared to lighter particles like pions

hierarchy in particle production i1n heavy-ion
collisions, where lighter particles like pions
dominate
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Particle Ratios (on going)
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O higher in more central collisions compared to peripheral

O pr <1 — Ratio: No strong centrality dependent
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We present predictions of various observables for 1dentified (z, K, p) in O + O collisions at 4 /sy = 200 GeV using the

Summary

recently updated hydrodynamics-based EPOS4.

Yield of 1dentified hadrons increase with collision centrality.

(p7) increases from peripheral to central collisions:

o More radial flow 1n central collisions.

pr-integrated ratios:

O higher in more central collisions compared to peripheral

O pr <1 — Ratio: No strong central

1ty dependent

It would be interesting to investigate t

n1s study with the experimental data when available
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Thank gou for gour attention!!
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