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Introduct

n

Understanding emergence of collectivity in small systems : p/d/*He+A and A+A (e.g. 0+0)

@ Small size and short lifetime = Lack of enough time for E

thermalization.

@ Spatial and momentum anisotropy during initial stages

will contribute to collectivity.

» Initial state models having nucleonic, sub- nucleonic
structures and pre-flow needs to be better constrained.
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IP-Glasma includes sub-nucleonic fluctuations whereas SONIC uses nucleon Glauber
o At LHC energies, IP-Glasma gives only a qualitative description of data for p+Pb.

@ At RHIC energies, IP-Glasma (+pre-flow) overestimates v, whereas SONIC underestimates v;.

Phenomenological models need to be better constrained to interpret small system collectivity
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Introduction

Why O+O?  Systematic variation of system size and collision geometry
@ System size comparable to d+Au at RHIC and p+Pb at LHC but vastly different geometry.

@ Comparison with asymmetric small systems and upcoming LHC measurements
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R Experiment

Event Plane Detector

endcap TOF
inner TPC

Current detector setup includes

o inner Time Projection Chamber (iTPC)
> Larger acceptance: || < 1.5 (was |n| < 1).
> Better d£/dx and momentum resolution.

@ Event Plane Detector (EPD)

> Improved capability for event plane (esp. 1%
order) reconstruction.

Nucl. Phys. A 956, 75 (2016)
Solenoid Tracker At RHIC (STAR) detector has significant particle identification (PID) capabilities at
high energy collisions combining

o Ionization energy loss (4£/dx) of charged particles from Time Projection Chamber (TPC)

@ Velocity (AL/a¢) from Time of Flight (ToF) detector

@ Momentum (p) measured from curvature of path under strong magnetic field.
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Datasets, Event and Track Selection
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Particle Identification
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@ Particles are identified using (d4£/dx) information from Time Projection Chamber (TPC)

1 <dE/dx)measured
no; = Ri <dE/dx>Bichsel
i i

R; is the TPC resolution for particle species i. Theoretical curves are from Bichsel function.

o Time of Flight (ToF) information is also used when available
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H. Bichsel, Nucl. Instrum. Meth. A 562, 154 (2006)




Event Plane Reconstruction

Fourier decomposition of azimuthal distribution
of particles

dN 1
) = ﬂ{l + El v, cos[n(¢p — \PRP)]}

v, = (cos[n (¢ — Yrp)]) Ve

Event-by-event estimate of Wyp from finite multiplicity of each event: ¥,

Qn,raw = Qn,raw e”l‘l'n,mw = Z Wy e”’"f’k where w = pr % w‘l’
k € tracks

@ Recentering: Q,, ,,, is re-centered to the origin event-by-event

Quraw — Qurec = Quraw — <Qn,raw>evem
@ Shift: Event-by-event shifting by means of Fourier expansion

¥ =¥t + A¥ shife

2 . .
A\Pn,shift = Zl (ﬁ) [_ <Sln (n k ‘Ijn,rec)> cos (n’ k \{!n,rec) + <COS (n k \Pn,rec)> sin (n k \Pn,rec)]
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Event Plane Reconstruction
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Signal Extraction
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Signal Extraction
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Elliptic Flow
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where (R,) is yield-weighted average

™ 0+0 |5y = 200 GeV
0-80 %
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@ Mass ordering at low p; (< 1.5 GeV/c) < Hydrodynamic behaviour at low py.
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> pp1esoM gt intermediate p; < Collectivity originates at partonic phase.



Elliptic Flow
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Non-flow contribution in 1, (p) is evident small collisions system e.g. O+0 at |/syy = 200 GeV.

o Event plane method for estimating flow is susceptible to other sources of correlations.

Cu+Cu : STAR, Phys. Rev. C 81, 044902 (2010)
Au+Au : STAR, Phys. Rev. C 103, 064907 (2021)

U+U : STAR, Phys. Rev. C 88, 014902 (2013)
Ru+Ru, Zr+Zr : Priyanshi’s Analysis
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Elliptic Flow

Further checks for non-flow reduction
o Increasing 77-gap between the sub-events : A = |Nyes — Teast|

@ Using forward detectors for ¥, reconstruction : Event Plane Detector (EPD)
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Increasing n) gap within sub-events is not sufficient to suppress non-flow
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Summary

o Elliptic flow of KSO and A using event plane method were presented for minimum bias O+O
collisions at ,/syy = 200 GeV.

o Effect of increasing n gap between sub-events and usage of forward detectors in event plane

reconstruction were checked for non-flow reduction.

@ Optimization of different topological cuts.
@ Determination of elliptic flow centrality-wise.

o Extend analysis for other strange hadrons and higher harmonics.
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Backup

Event QA
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An Check
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