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Introduction

Dynamical fluctuations — system dynamics and responses.
In high-energy collisions (pp, heavy-ion), transverse momentum (p;) reveals system dynamics.
e Mean transverse momentum ({p,)) fluctuations — sensitive to collective flow, temperature, energy

variations.
e (p,) fluctuations stem from correlations: hadronic interactions, resonance decays, jets, etc.

= Why study event-by-event (p.) fluctuations for identified particles?

> Probes particle production mechanisms
Helps distinguish between fragmentation, recombination, and coalescence processes.

> Mass and species dependence
Different masses (pions, kaons, protons) lead to different (p.) contributions; heavier particles tend to raise
the mean (p.).

>  Sensitive to composition fluctuations
Event-by-event variation in particle species affects the overall (p.).

> Energy and multiplicity effects
Higher energy or multiplicity enhances strange and baryon production, modifying (o) and mimicking

heavy-ion behavior.
e Provides crucial insights not just for pp physics but also for understanding heavy-ion collisions .
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Observable:

Two-particle correlator
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Selection criterion:

-
System

e pp Collisions

9 e Vs=13.6TeV

Track Selection
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TPC Signal

PID selection:

Electron rejection
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7, k , p identification

e Pions: pr > 0.2 GeV/c & prn > 0.7 GeV/c
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Results:
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Simulation results:
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MC closure test:
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Simulation Summary:

> ((pT)) increases with multiplicity and mass ordering in (p;) — due to effects like string fragmentation,
color reconnection and harder underlying parton scatterings and radial flow-like effects.

> Correlation strength decreases with multiplicity.

> Low multiplicity — soft processes dominate, leading to larger relative (p.) fluctuations.

> Higher multiplicity — more particles, averaging out fluctuations, reducing correlations.

Current Status

e The Monte Carlo (MC) closure test for two-particle correlator is in progress.
Future Work

e Obtain the efficiency-corrected two-particle correlator after completing the MC closure test.
e Conduct systematic studies.
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No efficiency correction

<p > Distributions (MC Closure test)
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Relative two-particle correlator
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<p. > Distributions (
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