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KOs meson production in inelastic p+p interactions at 31, 40 and 80 GeV/c beam
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Study of 2-particles transverse momentum correlations of
KsO-mesons in proton-proton interactions

V.Abramov et al, Possible studies at the first stage of the NICA collider operation
with polarized and unpolarized proton and deuteron beams, arXiv:2102.08477
Phys.Part.Nucl. 52 (2021) 6, 1044-1119 SPD collabotation

Spin effects in elastic scattering and hyperon production, study of multiquark
correlation, dibaryon resonances, exclusive reactions, open charm and charmonia
near threshold. Minimal bias interactions will be studied also at SPD. 2-particles
transverse momentum correlations of A—-hyperons in PP and DD interactions
can be studied at SPD.

A. Galoyan, A. Ribon, V. Uzhinsky
MDPI Physics 5 (2023) 3, 823-831

1. The method of study of 2-particle Pt-correlations

2. 2-particle Pt correlations of KsO-mesons in PP-interactions in
Geant4/FTF model

3. The Pt correlations of in KsO-mesons PP-interactions in Pythia model
and comparison with FTF ones.



Towards Study of 2-Particle Pt Correlations
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K< - (A or anti-A)- hadron correlations in pp collisions at Vs = 13 TeV
ALICE Collaboration
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2-Particle Pt Correlations
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Method of study 2 particle’s Pt-correlations

1. We calculated 1000000 proton-proton interactions at VS=10 GeV
using FTF and Pythia generators in SPDRoot version 4.1.6.1

2. We selected events with production of
KsO-mesons, and calculated:
Cos(¢p_Kos) = Px_ Kos / Pt_Kos
Sin( ¢_Kos) = Py _Kos / Pt_Kos
3. For these events we transformed Px and Py momenta of
particles associated with A —hyperon in the new rotated
coordinate system:
Px’ = Px* Cos(¢_Kos) + Py * Sin(¢p_KO0s)
Py’ = - Px * Sin(¢_Kos) + Py * Cos(¢p_Kos)
(It is obviously, that for Kos Px’=Pt; Py’=0)
4. We performed analysis of transformed Px’ and Py’? of particles
produced with KOs - mesons.




Comparison of Px’ of A-hyperons and protons associated
with K% - mesons in PP- events calculated by FTF

<Px’_K%>=470.8 MeVlc, N_K% =57897
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Px’ of particles associated with K’ — meson

In PP-events calculated by FTF generator
<Px’ K%>=470.8 MeV/c
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Correlations of mean Px’ of A-hyperons, K+, protons and 1T- mesons
with K% — meson Px’ in PP-events calculated by FTF and PyTHIA

0.5
A —
%_x 0: # - i
it < S oS teanapereas St Le o Sos
— --—
: FHYT ﬂ
—1 _+ +_
~ P+P, 10 GEV FTF +
1 _5:_ —- P+F’—:=-Kg + A
- —— P+P->K? + Pr
o —— P+P—>Kg + K+
- — P+F’—>Kg + TT+
2_5_ 11 | 1 1 | 1 1 | 1 1 | 111 | L1 1 | L1 1 | 11 1 | 1 1 | 1 1 | 1 1 | 111 |_.;
0O 02 04 0B 08 1 12 14 16 1.8 2 2.I%K§04
»
A 0.4
r-%e OEE_ + T +.J. N
e _.-:‘ - -
st
—0.4 "'—.-'“-ﬁ-_‘_-i- +++:£: +— -lr-' - w
— - '+'+ + + -
—0.6 + + +
_0.8? P+P, 10 GEV PyTHIA +% +" +
e | —— P+F’—:=—Kg + A 1
“12 | — P4+P->KZ + Pr 4 *
—ta— | —e— P+F’—:=—Kg + K+
1.6 | —-— P+F’—:=-Kg + TT+
—1.8F
= 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1
0 0.5 1 1.5 2

FTF
<Px’_A>=-224 MeV/c
<Px’_K+>=-103.6 MeVI/c
<Px’Pr>=-87.5 MeV/c

<Px’_1r+>=-20 MeV/c

PyTHIA
<Px’ Pr>=-128 MeVlc
<Px’_A>=-87.8 MeVl/c
<Px’_K+>=-74.8 MeVic

<Px’_tm+>=-31 MeVic 10



Comparison of correlations of mean Px’ of A hyperons, protons, K-
mesons and 1T-mesons with K% — meson Px’ in events calculated by
PYTHIA and FTF
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Comparison of correlations of mean Py’? of A hyperons, protons, K- and -
mesons with K% — meson Px’ in events calculated by FTF and PYTHIA
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Table of Numbers and mean values of Px’ and Py’ of

particles associated with K% — meson in PP-events at VS = 10 GeV

Gene-
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Summary

1. We observe strong 2-particle Pt correlations between K% mesons and
strange particles in PP interactions according to Geant4 FTF model.

2. Event generators — Pythia and Geant4 FTF give
different predictions for these correlations. FTF model predicts
stronger correlations between strange particles than Pythia model.

3. According to Pythia generator, 2-particle Pt correlations
between K% mesons and protons stronger than in FTF generator.

4. FTF predicts lower values of mean Py’2 of associated particles with
K% mesons than PyTHIA generator.

5. The Pt correlations are connected with main assumptions of various
string models used in Pythia and Geant4 FTF .

Study of correlations allows tuning and calibration of the main
simulation generators -- Pythia and Geant4 in high energy physics!
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Correlations of mean Px’, Py’ of A-bar hyperons, K and 1 mesons with
A hyperon Px’ in PP-events calculated by PYTHIA
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Px’ of particles associated with A hyperons
In PP- events calculated by Pythia
We calculated 1000000 PP-events at VS=10 GeV using Pythia in SPDRoot
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K+, K- and KOs in FTF model
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