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I Flow of identified particles in Pb—Pb collisions
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I Flow of identified particles in Pb—Pb collisions
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I Flow of identified particles in Pb—Pb collisions
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I Collective flow in small systems

ALICE

e Sizable flow observed across all collision systems
* [ong-range correlations contirmed collectivity in
small systems
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I Collective flow in small systems

e Sizable flow observed across all collision systems
* [ong-range correlations contirmed collectivity in

small systems
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ALICE
 Mass ordering is observed but not
significant
* No concrete evidence of baryon-meson
grouping/splitting
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The methodology is peripheral subtraction — contribution of non-flow?
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I ALICE detector in Run 2 %
THE ALICE DETECTOR I
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I ALICE detector in Run 2
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I ALICE detector in Run 2
THE ALICE DETECTOR ' e
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I ALICE detector in Run 2
THE ALICE DETECTOR T | _ITS SPD (Pixel)
. ITS SDD (Drift)

PEERELAW Y. '"RAYH IAYm avaVh . , 1 ‘ | ITS SSD (Stnp)
s | 3 . VO and TO
. FMD

=

__________  Forward Multiplicity |

® , , Detector (FMD)

f |/ J ’ ’. "
- g l/{,/,///,h Ty | Establishment of
1. ITS ) ,/='\ @) long-range
2. FMD, TO, VO y == -
o | cigrrelglons B
4. TRD @
5. TOF
6. HMPID '
7. EMCal -
8. DCal
9. PHOS, CPV

10. L3 Magnet
11. Absorber

12. Muon Tracker
13. Muon Wall
14, Muon Trigger
15. Dipole Magnet
16, PMD

17. AD

18. ZDC

19. ACORDE

Wenya Wu (NBI) ICHEP 2024 15/ o1



I Long-range correlation

Non-flow suppression:
* [Long-range correlation

T

FMDC TPC FMDA
ey — —|
-3.4<n<-1.7 -0.8<1<0.8 1.7<n<b.1
V/TPC-FMDA,TPC-FMDC
vl 2} = \ 1/FMDA—FMDC
nA

Wenya Wu (NBI)

ICHEP 2024

ALICE

FMDA-FMDC (long-range) correlation

ptT'a >0 GeV/c

13/ 21



I Template fit

Non-flow suppression:

* [emplate fit— correlation function can be

described as a superposition of non-flow

and flow:

Y(A®) = FY(APP" + G[1 + i 2V rcos(nAg)]

/

Peripheral events,
non-flow dominated

TF is the state of the art approach to extract the v,

n=2

\

Flow signal

coefficient in analysis of small collision systems
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I Flow of identified particles Pb—Pb, p—Pb, and pp

v,{2,/An] > 0.8}
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ALICE, JHEP 05 (2023) 243

« Hydro-dominated mass ordering at low pr (pr < 3GeV/¢) in all systems
« Baryon-meson grouping ( ~ 1o confidence) /splitting ( > S0 confidence) at intermediate py
(3 < pr < 3GeV/c) in all collision systems — partonic collectivity in small collision systems
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I N, dependence of identified-particle v, in p—Pb collisions

V,{2PC, 1.1 < |An| < 7.8}
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 Mass ordering observed in all multiplicity intervals in p—Pb
. Baryon-meson grouping ( ~ 10) and splitting ( > 50) are observed in N,>25

. In N_,<25, grouping and splitting ( ~ 20) is diluted
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I Model comparison in high-multiplicity p—Pb collisions
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Data and model have different N /centrality cuts
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* Baryon-meson grouping/splitting reproduced by Hydrodynamic+Coalescence

+Fragmentation (HCF) model

« Hydrodynamic+Fragmentation (HF) model underestimates the v,, fails to explain the

grouping/splitting
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I Model comparison in high-multiplicity p—Pb collisions

Data and model have different N /centrality cuts

$ | ' ' ' | ' ! | ' ' ' | ' b ! 9V ' ' ' | ' ' ' | ! ! ' | ' ' ' | ' ~ ' ' ' | ' ' ' I ' ' ' | ' ' ' | '

: - ALICE Preliminary + - > - i i ) A o . : : . _ -
,; [ p-Pb. V5. = 5,00 TeV 01t+ +p(5_) ] 0.3k Hydro-Coal-Frag = Pp@E _| © (13 ~ AMPT (String melting) T N p(p_) N
T 25¢N,<50 BKT ¥AG) - PPD, Y5 =5.02TeV < am ] Y [ PPbsy=502TeV K= [ AA)

v 0.2~ Low Multiplicity Template: N_,<15  +K® - | 0-20% S _ 0-20%

R ] i 1 v i
g 0.2 - n ~ 0.2 —
5 s
> 0.1 - I | B O
+ | 0.1 y — c\\]ﬂ} 0.1+ _
"'Jf‘ : - HCF \/ : g (string-melting)
B I _/ - ] I 9 9 ]
0 M I T T 0 A S T [ S A SN N T T U N T S T N 0 P TR T A ST T T N TR TR S [ T T T
6 GeV/ 8 0 2 4 6 8 0) 2 4 6 8
p, (GeVic) p_ (GeV/c) p_(GeV/c)
Y. Wang, arXiv:2401.00913 S. Tang NUCL SCI TECH 35, 32 (2024)

e Baryon-meson grouping/splitting is reproduced by Hydrodynamic+Coalescence
+Fragmentation (HCF) model
« AMPT with string-melting configuration fails to explain the grouping/splitting
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I N, dependence of identified-particle v, in pp collisions
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« Mass ordering only observed in N ,>25 in pp
. Baryon-meson grouping ( ~ 10) and splitting ( > 50) are observed in N >25

. In N_,<25, grouping and splitting ( < 10) disappears
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I Ultra long-range correlation in ALICE

ALICE

Non-flow removal by the template fit
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* Longest-range correlation of charged hadrons in low multiplicity in pp and p—Pb
e Source of long-range correlation at low multiplicity pp and p—Pb?
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I Conclusion

ALICE

* Partonic collectivity observed in small collision systems;

e In low multiplicity (N, < 25) : Baryon-meson grouping/splitting is diluted in
p—Pb, disappears in pp

« The HCF model reproduces the grouping/splitting of v,;

* Ultra long-range correlation found in low multiplicity in small collisions;

o Search for partonic collectivity and long-range correlation in lower /V_, events

in small collisions with ALICE Run 3 data.

Talks/posters about ALICE Run 3 and flow at ALICE:
- The silicon tracking system of the future ALICE 3 experiment at the LHC (Terrace 2B, 18/7, 15:39)
- The ALICE 3 particle identification systems (Terrace 2B, 18/7, 17:36)
- Innovative silicon timing sensors for the future ALICE 3 experiment (Foyer Floor 2, 19/7, 19:00)
- Polarization and flow of multi-strange hadrons with ALICE (Club B, 18/7, 15:04)
- Light-flavour particle production as a function of transverse spherocity with ALICE (Club B, 19/7, 08:47)
- Study of collective phenomena via the production of heavy quarks and quarkonia in hadronic collisions with ALICE (Club B, 19/7, 17:53)
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I Back up
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Validation of template—fit by PYTHIA
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