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Motivation
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To study the origin of dynamical fluctuations
scaled dependence of <p > fluctuations are
studied in terms of two particle correlator C_.

Fluctuations of <p.> arise from many kind of
correlations among the p. of final state
particles, such as resonance decays, jets etc.

For Pb-Pb collisions, significant dynamical
fluctuations as well as a strong decrease with
multiplicity are observed.




Observable

> Two particle p, correlator using cumulant method:
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> p;: transverse momentum of particle
N_,: number of particles
> Angular bracket denotes average over events in a multiplicity class

v

____________________________________________________________________



Analysis Details

Collision system

Pb-Pb, /s = 5.36 TeV
=> Data: LHC23zzf apass4 (Events - 46.3 M)
- MC: LHC24g3 _medium (Events - 12.47 M)

i Pile up cuts
Event Selection . -> kEoTimeFrameBorder Track Selection
- coll.has_mcCollision() >  kNolTSROFrameBorder - track.isGloabalTrack()
:)) | VIZSI <10cm > kNoSameBunchPileup > |n|<038
=elEy > kisGoodZvtxFTOVSPV > 0.15<p,<2.0GeVic
- cent-> coll.centFTOC() >  kisVertexITSTPC - track.sign() =0
=  isPhysicalPrimary() >  klisVertexTOFmatched
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How < dN_,/dn > is calculated from N__:

centrality <N, > <dN_/dn> 2200[
2000
0-5% 1838 2047 18002—
1600
5-10% 1539 1668 % a0
10-20% 1191 1253 1200
TeH o Qﬁ 1000
Z g0
20-30% 828.4 848 e =
600:—
30-40% 555 559 400}
200;—
40-50% 352 351 bt e ot oo st ecb 805 2000
(0] Nacc
50-60% 207.6 205
60-70% 111.8 110 dNg/dn =py + Py " N,

P, = - 27.18063, P, = 1.102598
70-80% 54.26 53 for each value of N___ we get < dN_ /dn >

80-90% 24 .39 23.2 https://arxiv.org/pdf/2504.02505 6



all charge Two particle correlator vs < dN_ /dn >
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all charge

data

Two particle correlator vs < dN _ /dn >
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Particle Identification

______________________________

For tracks without TOF information,

2.0 <NO o o oves < 2.0, [NO

1pclon > 2:0

For tracks with TOF information,

2.0 <NOppg o oves < 2.0, 2.0 <No

<2.0, |N 2.0

>
TOF - species OTPCloth

here species represents any of the 11, K, or p, and oth represents any of the other two species.

_______________________________

For tracks with TOF information,

-2.0<No <2.0,-2.0<No

TPC - species

<20, |No 2.0

>
TOF - species TPC- TOFloth

here |No = V((No,p0)? + (No, o))

TPC- TOF!




PID Mean transverse momentum vs Nacc
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PID
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Particle Identification:

(pion) Iyl <0.5

Efficiency
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For tracks without TOF information,

INO el < 2.0, [No

e > 2.0, INo | > 2.0

Acceptance x efficiency

TTTT TR T[T T[T T[T T[T T TITT[TTTTTTT
2N L2 Ry JRRR RSN RART] RARE] pAAR] pRRRN

For tracks with TOF information,

o[ TTTT
i\)A

pion

N‘HH|HH|IH\MII\‘HII]H[llHHlIH\‘III\‘\II\

INO ol <2.0, INo | <20, [N >2.0, [NOppel, > 2.0

——————————————————————————

__________________________

For tracks with TOF information,

INOpl, < 2.0, [NOTo,

|, <20, [No >2.0, INo

TPC-TOFlp > 2.

2

pT(GeV/c)

Purity

AUV ImRane ]
..;ot»m.""'.'.' i
®. -
pion ]
P R IR R I B B B B B
04 06 08 1 12 14 16 18 2 22

P, (GeVlc)



pion

<p_>

rec/gen

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

)
1
0.9
0.8
0.7
0.6
0.5

<p T> e Nacc

Two particle correlator vs N__

C

IlllllllIIIIIHIHII“IIIIIIIIIIIIIIIIIIIIIII

—k—rec

—+— gen

++++++++++++++++++++++

i%i%ii*i*&%*i%ii%iﬁiiﬂ*

WL LLL L |

}

“““““
ki

AAAAAAA

0

1000 1200 1400 1600 1800 2000 2200

N

500 400 600 800

acce

VC_nJ <p,>

rec/gen

0.3

0.25

0.2

0.1

0.05

N =)

\

C —¥—rec

il

- ——gen

CJ

— %

E i*%&ii&&%%ii&&g** o
B LI

-

- *+*++++++++++

Cooalova ooy b bow v by oy byanly 1?_[_?1‘;_]_11?_[*1?_]_*_1
E _*_H__fdr-*-—k—*_‘__(‘

200 400 600 800 1000 1200 1400 1600 1800 2000 2200

Nacc

15



Particle Identification: (kaon) |y| <0.5 Efficiency
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Particle Identification:

(proton) |y| <0.5

__________________________

For tracks without TOF information,
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To do efficiency correction on pid, all charge particles.




