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Motivation 4%~

Two-particle AAU angular correlations:

Agive access to information about
particle distribution in space,

/e

Atechnique to study wide range of correlation sources.

21-27/09/2025, ISMD 2025 al OA2NI LG WEYyA]l F2NJ GKS ! [L/O9




)|

Fig. A. Zaborowska
p - particle momentum;

0 - polar angle;

1 - pseudorapidity: = Aln (tgg)
2

pr - transverse momentum;
@ - azimuthal angle;
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Correlation function construction-*
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Motivation 4%/
Two-particle AQAU angular correlations:

Agive access to information about
particle distribution in space,

Wo=0A0,
WK= K,AK,
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ALICE pp @ 7 TeV
(b) all unlike-sign pairs___.—

High p ;
Same jet

S

<

I~

<

o 15
_ mentum
S .
4

ay Z e servation
o 15

21-27/09/2025, ISMD 2025 R 0 8/28



Contributions to correlation func
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Near-side
peak in
(0,0):
mainly
from
minijets,
visible for
(almost) all
functions

Eur.Phys.J. C77 (2017) 8, 569

21-27/09/2025, ISMD 2025

Anti-
correlation
in (0,0)

Surprising!
Observed
only for
protons




The models failed to reproduce the results

for baryons:

Adistinct near-side peak in MC,

not present in data

Results argue against the
hypothesis that the
combination of energy and

baryon-number conservation

is enough to explain the
anticorrelation, since both
local & global conservation

laws are implemented in all

studied models.
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This one looks different!
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T. Sjostrand, QM 2018, plenary talk
https://indico.cern.ch/event/656452/contributions/28997

49/

o
Collective Effects:
the viewpoint of HEP MC codes

Torbjorn Sjostrand

Department of Astronomy and Theoretical Physics
Lund University
Solvegatan 14A, SE-223 62 Lund, Sweden

Quark Matter 2018, Venice, 13-19 May 2018

Nucl. Phys. A 982 (2019) 43-49
“The real problem is baryon production.

[...] so it is clear we still lack some
fundamental insight on baryon
production, at least in the string
context.”
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laws are implemented in all
studied models.
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s sand ps correlation furictions

\\
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ALICE Preliminary
pp¥s=13.6 TeV

Useful to check if effect persists
for other baryons than protons - is this a
common effect for all baryons?

. Correlation functions were calculated
for s sand ps pairs

s baryons are neutral Y no Coulomb repulsion

5

. pands are not identical Y no effect from
Fermi-Dirac statistics

., All observations from pp can be extended to S N e "
1154 A0 by e T A
s sand ps = 11 ..... S SRAPS A p 31:)51 ......... RIRLIG

4 4, -0.5
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Anti-correlation in (0,0):

- probability of producing two baryons close
in phase space is lower than in other
directions

Al S~
X\

+ MC models do not reproduce
+ no minijet collimation observed
+ special rules for baryon production?
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Observations hold for prcorrelations as well.

(pQ in progress!)
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ALICE Collaboration, JHEP 09 (2024) 102

Anti-correlation present for all baryon
. : ALICE pp Vs = 13 TeV EE +EE)R2
pairs with the same baryon number. Mepf it <tatoVlc__ T\
. . . vfé i
Near-side peak for baryon pairs with T

S

opposite baryon number. %
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