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Resonances play a crucial role in probing the characteristics of the hadronic phase created in ultra-
relativistic heavy-ion collisions. Rescattering and regeneration processes influence the measurable
resonance yields and pr distributions. The observation of strangeness enhancement in high-
multiplicity pp and p—Pb collisions, similar to that observed in Pb—Pb collisions, highlights the
need for further measurements to better understand the hadronic phase in smaller systems. The
A(1520) resonance, with a lifetime of approximately 13 fm/c, provides additional insights into
the hadronic phase compared to the K** (4 fm/c) and ¢ (46 fm/c) resonances.

These proceedings describe recent results on the measurement of the A(1520) resonance produc-
tion in high-multiplicity pp collisions, including pr-integrated yield (dN/dy), mean transverse

momentum {pT), and ratio to A(1520) production as a function of charged-particle multiplicity.
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Exploring the A(1520) Resonance with ALICE Sonali Padhan (for the ALICE Collaboration)

1. Introduction

In ultra-relativistic heavy-ion collisions, resonances provide insights into the hadronic phase be-
tween chemical and kinetic freeze-out. This phase is characterized by processes like pseudo-elastic
rescattering and regeneration, that modify the resonance yields and their transverse momentum dis-
tributions, allowing us to shed light on hadronic interactions under extreme conditions [1]. Recent
ALICE measurements show that in central Pb—Pb collisions, K*°(892) and A(1520) integrated
yield are suppressed with respect to minimum bias pp collisions, unlike the ¢(1020) resonance
[1, 2]. In smaller systems such as pp and p—Pb collisions, K**(892) is suppressed, while A(1520)
and ¢(1020) are less affected [3]. The A(1520) resonance, with a lifetime of 13 fm/c, is crucial for
studying hadronic phase dynamics.

2. Experimental and Analysis Details

The ALICE detector at the LHC is designed to explore the quark-gluon plasma (QGP) formed
in heavy-ion collisions, offering a deeper understanding of the conditions of the early universe.
Several sub-detectors play a crucial role in the analysis, notably the Inner Tracking System (ITS)
for tracking charged particles and determining the primary collision vertex with high precision,
the Time Projection Chamber (TPC) for tracking and identifying particles through their energy
loss in the gas medium, and the Time-Of-Flight (TOF) detector for precise particle identification
by correlating velocity measurements with momentum. The VOA and VOC detectors, which are
scintillators, are used for event triggering, playing an essential role in the initial event selection. The
event multiplicity is calculated using the VOM estimator, derived from measurements by the VOA
and VOC detectors [4]. Resonances like the A(1520) cannot be directly measured due to overlapping
decay vertices of other particles. Its invariant mass is reconstructed using unlike-sign kaon-proton
pairs, and a normalized combinatorial background is subtracted to isolate the signal. The final
resonance signal is then fitted with a Voigtian function, combining a Breit-Wigner distribution for
the resonance shape and a Gaussian to account for detector resolution [5].

3. Results

Figure 1 shows the transverse momentum spectra and {pt) of the A(1520) resonance in high-
multiplicity pp collisions at v/s = 13 TeV. The left panel presents spectra for various multiplicity
classes, with the bottom panel showing the ratio to the INEL > 0 event class. A hardening of the pt
spectra is observed going from low to high multiplicity classes, indicating that particle production
at higher pr becomes increasingly significant with rising multiplicity. For the A(1520) resonance
in pp collisions, this trend suggests that as collision multiplicity increases, a greater number of
A(1520) particles are produced with higher transverse momenta, potentially due to enhanced jet
fragmentation processes.

The right panel of Figure 1 displays the ratio of the pr-integrated yield of the A(1520)
resonance to that of the ground state A as a function of charged-particle multiplicity. This ratio
remains relatively constant across different multiplicity classes. This result is consistent with
previously published findings in p—Pb collisions and suggests that the behaviour of the A(1520)/A
yield ratio is similar in small systems such as pp and p—Pb [3].
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Figure 1: Transverse momentum spectra of the A(1520) resonance and the A(1520)/A yield ratio in
high-multiplicity pp collisions at 4/s = 13 TeV. The left panel presents spectra for different high multiplicity
classes along with their ratio to the INEL > 0 event class. The right panel displays the yield ratio as a function

of charged-particle multiplicity. Systematic uncertainties are indicated by boxes and statistical uncertainties
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by error bars.

In addition, the pr-integrated yields ((dN/dy)) and mean transverse momentum ({pt)) are
obtained for various high-multiplicity classes in pp collisions at 13 TeV as a function of charged-
particle multiplicity. Due to page limitations, figures are not included in the proceedings. Both the
(dN/dy) and {pT) increase with rising charged-particle multiplicity [ 1, 3]. These findings contribute

significantly to our comprehension of particle production dynamics in high-energy collisions.
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