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Motivation

e “Dynamical” fluctuations reflect the dynamics and responses of the system.

e Help to characterize the properties of the bulk description of the system.

e Mean transverse momentum fluctuation is sensitive to temperature/energy
fluctuation.

o Fluctuations of (p ) arise from many kinds of correlations among the p of the final-state
particles, such as resonance decays, jets etc...

e 50, E-by-E (p, fluctuations in pp collisions can be used as a model-independent
baseline to search for non-trivial fluctuations in heavy-ion collisions.

e By studying this for identified particles, one can get an insight into the production
and dynamics of the specific particles.



Observable
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* p: transverse momentum of the it partlcle
° Angular brackets denote an average over events in a multiplicity class

https://journals.aps.org/prc/pdf/10.1103/PhysRevC.103.024910 .



Observable (cont'd)

v %g;%pj ) Dynamical (pr) fluctuations relative to (pr)

e Reduces the dependence on the detection efficiency

https://journals.aps.org/prc/pdf/10.1103/PhysRevC.103.024910



Event Selection Criterion

System
pp Collisions
13.6 TeV

Event Selection
Vo | <10 cm
sel8()
kNoSameBunchPileup()
klsGoodZvtxFTOvsPV()
kisVertexITSTPC()

Data Set
e LHC220_pass6_small
e # ofevents:1.2B



Event Selection (Cont’d)
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(Cont’d)

Event Selection
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Track Selection Criterion

0.2<p <2.0GeV/c

min ratio of crossed rows over findable clusters TPC

isGlobalTrackWoPtEta() —»  meosmaser

max chi2 per cluster ITS

DCAx] <0.12 cm

require ITS refit

DCAZ| < 0.3 cm max DCA to vertex z

max DCA to vertex xy

n | < O 8 cluster requirement ITS
L]

https://aliceo2group.github.io/analysis-framework/docs/basics-usage/HelperTasks.html#track-selection
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0.0105 * 0.035 / pyit

Run 2 (Run 3): at least one hit in SPD (in 3 innermost ITS layers) [*]




Track Selection (Cont’d)
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Counts

Track Selection (Cont’d)
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PID Selection

0.9

0.8

0.7

0.6

2
2]

g
'S

|IIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

o
w

o
d\’llll

p* : TPC Inner Parameter (momentum) 12




PID Selection (Cont'd)

e |y <05

e When track is not present in TOF e When track is present in TOF

- |HU|TPC,El > 1.9 — |na|TpC < 3& |nJ|T0F,El 3 1.0

— Pions: (pT Z 0.2 GeV/C) . PiOIlS: (pT Z 0.9 GeV/C)
* |no|lrpe < 3 (p* <0.65 GeV/c)

* |na|TpC < @ ( 0.65 < p* <0.75 GGV/C)
— Kaons: (pr > 0.3 GeV/c)

* |n0’lT0F < 3
— Kaons: (pr > 0.3 GeV/c)

* [no|rpe < 3 (p* <0.5 GeV/c) * [nolror < 3 (p < 1.6 GeV/c)

¥ nolrpe < 2 (0.5 < p* < 0.6 GeV/c) * |nolror < 2 (p > 1.6 GeV/c)
— Protons: (pr > 0.5 GeV/c) — Protons: (pr > 0.5 GeV/c)

% |no|rpe < 3 (p* <0.9 GeV/e) * nolror < 3
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p* : TPCInner Parameter (momentum) 13



PID Selection (Cont’d)
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Kaons
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PID Selection (Cont'd)
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Mean ] Distribution
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Two particle Correlator
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Summary

e Significantly dynamical fluctuations decreasing with multiplicity
e Dynamical fluctuations is large for Kaons

20
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Counts

Track Selection (Cont’d)
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PID Selection (Cont'd)
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Data (before)
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Data (before)
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MC (Cont'd)
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MC (cont’d)
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MC (Cont'd)
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MC (Cont’d)
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MC (cont'd)
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- pp, Vs = 13.6 TeV 5— 0.035F 5 = 13.6 TeV
= —%— All Charged Particles a0z PP; 1S =13.0:10
- —F— Pion . o
L - - —&— All Charged Particles
- - —&— Kaon 0 025__ —J— Pion
0.2— ® —$— Proton ’ C —&— Kaon
- ” - o + C —=&— Proton
B * e e.e % 0.02—
L - - C
N . .‘..‘.;'é? E .} . *
0.15— o 0.015— LI T @ ol
B C ¢ %ty {NH}H'
L b4 C
B . 0.01F ¢
- - - ~ :i L
- C
0'1_ S S R ¥ ‘} 0.005{— t s g @ @ + 3 + ¥ H@}HH L 1
- . W im TR R OR W L g:“"‘*".@“‘;‘ E * e e = : : ::::333&: Qo
: o - g .‘..‘....f . o;_ - @ )
0-05_ - .‘ o el I Y B e - | I ] - | I 11 1 | I i T S | I | O R ] | I uim I 1
l_ -l 1 I 1 1 1 1 l 1 1 1 1 l 1 | A 1 I 1 1 1 1 l 1 1 1 1 l . I 1 I | 10 20 30 40 50 60 ( 70 )
10 20 30 40 50 CH N:o ) Nrpe
PC



