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Introduction

Two-particle correlations - introduction

Correlations are calculated by finding the difference in pseudo-rapidity and
azimuthal angle between two particles in the same event.

AT] = |7’]1 - 7’]2| n transformed from LAB to CMS assuming pion mass

Ad = [¢p1 — 2
The azimuthal angle is folded (to improve statistics):
if Ad > 7 then Ag = 27 — Ag.

Correlation function

NP2, S(AnAQ) |
C(An,A¢) = Nga;-,;’ m,

2 p\ssignal 2 pmixed
S(An, A¢) = S5 M(An, Ag) = s

Correlation function ratio is calculated and normalized in restricted A7 region:
0< An<3.

Event and track cuts were chosen to select only inelastic interactions with particles
produced in strong and EM processes within the NA61/SHINE acceptance.
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Comparison

Data vs. Monte Carlo, all charged

Data
20, GeVie, allcharged, p, < 1.5 GeVic 31, Gevie, al charged, p_ < 1.5 Gevle 40, GeVle,al charged. p _ < 1.5 Gevie 80, GeVic, all charged. p | < 1.5 GeVic 158, GeVic, i charged, p < 1.5 GeVie
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UrQMD
C(An,A9), all charged, 20 GeV/ic
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Comparison

Data vs. Monte Carlo, unlike-sign

ata
20, GeVic,unike-sign. p | <15 GeVic 31, GeVie, ulke-sign.p < 1.5 GeVic 40, GeVe, unlke-sign.p < 1.5 GeVic 80, Gevie, unlke-sign,p | <15 GeVic 158, GoVic, unike-sign.p < 1.5 GaVic
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UrQMD with NA61 acceptance
C(anA¢), unlike-sign, 20 GeVic C(AnA0), unlike-sign, 31 GeVic C(an,A¢), unlike-sign, 40 GeV/c C(An,40), unlike-sign, 80 GeV/c C(anA), unlike-sign, 158 GeV/c
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Comparison

Data vs. Monte Carlo, pos. charged

Data
20, GeVic pos. charged.p , < 15 GeVic 31, GeVic, pos.charged, p , < 1.5 Gevic 40, GeVic, pos. charged. p < 1.5 GeVic 80, Gee, pos.charged, p <15 Gevic 158, GeVic, pos. charged,p, < 1.5 GeVic
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clanag)
clanag)

o g
2 51 2 vt ‘oted

a
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C(AnA0), pos. charged, 40 GeVic C(anA0), pos. charged, 80 GeVic
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Comparison

Data vs. Monte Carlo, neg. charged

Data

20, GeVic,neg. charged, p | < 1.5 GeVic 31, GeVic,neg charged, p _ < 15 GeVic 40,GeVic,neg charged, p < 1.5 GeVic

80, GeVic,neg. charged. p | < 1.5 GeVie: 158, GoVic, neg. charged,p, < 15 GeVic
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Data vs. MC ratios

Data/MC ratios - all charged

Data/EPOS

20 Gevie, all 31 Gevic, all 40 Gevic, all 80 Gevic, all 158 Gevic, all
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Data/UrQMD

20 Gevie, all 31 Gevic, all 40 Gevic, all 80 Gevic, all 158 GeVic, all

in UrQN



Data vs. MC ratios

Data/MC ratios - unlike-sign

Data/EPOS

20 GeVic, + - 31Gevic, +- 40 Gevic, + - 80 Gevic, + - 158 GeVic, + -
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Data/UrQMD

20 GeVic, + - 31GeVie, +- 40 Gevie, +- 158 GeVic, + -

in UrQN



Data vs. MC ratios

Data/MC ratios - pos. charged

Data/EPOS

20 Gevic, ++ 31Gevic, ++ 40 Gevie, + + 80 Gevic, ++ 158 GeVie, + +
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Data/UrQMD

31GeVie, + + 40 GeVic, + + 80 GeVic, ++ 158 GeVic, ++

in UrQN



Data vs. MC ratios

Data/MC ratios - neg. charged

Data/EPOS

20 Gevic, - - 31Gevic, - - 40Gevic, -~ 80 Gevic, - - 158 Gevic, - -
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Data/UrQMD

31 GeVie, - - 40 Gevic, - -




Data vs. MC ratios

Backup slides
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Data v:

Multiplicity, all charged

Multiplicity (all charged), 20 GeV/c

s. MC ratios = Distributions

Multiplicity (all charged), 31 GeV/c Multiplicity (all charged), 40 GeV/c
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Data vs. MC ratios

Multiplicity, pos. charged

Multplicty (positively charged), 20 GeVic
.

Multiplicity (positively charged), 31 GeVic

Distributions

Multpliciy (positively charged), 40 GeV/c
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Data vs. MC ratios

Distributions

Multiplicity, neg. charged

Multiplcity (negatively charged), 20 GeV/c

Muliplicity (negatively charged), 31 GeVic

Multiplicity (negatively charged), 40 GeVic
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Azimuthal angle, all charged

Azim. angle (all charge

Data vs. MC ratios

d), 20 GeVic

Distributions

Azim. angle (all charged), 31 GeV/c
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Data vs. MC ratios

Azimuthal angle, pos. charged

Distributions

Azim. angle (positively charged), 20 GeV/c

Azim. angle (positively charged), 31 GeVic

Azim. angle (positively charged), 40 GeVic
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Data vs. MC ratios  Distributions

Azimuthal angle, neg. charged

Azim. angle (negatively charged), 20 GeVic Azim. angle (negatively charged), 31 GeV/c Azim. angle (negatively charged), 40 GeVic
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Data vs. MC ratios

Distributions

Total transverse momentum, all charged

Transverse momentum (al charged), 20 GeVic

Transverse momentum (all charged), 31 GeVic

‘Transverse momentum (all charged), 40 GeVic
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Data vs. MC ratios

Distributions

Total transverse momentum, pos. charged

‘Transverse momentum (postively charged), 20 GeVic

Transverse momentum (posiively charged), 31 GeVic

Transverse momentum (positivaly charged), 40 GeVic
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Data vs. MC ratios  Distributions

Total transverse momentum, neg. charged

Transverse momentum (negatvely charged), 20 GeVic Transverse momentum (negalively charged), 31 GeVic Transverse momentum (negatively charged), 40 GeVic
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Data vs. MC ratios  Distributions

Rapidity, all charged

Rapidity, x mass (all charged), 20 GeV/c Rapidity, x mass (all charged), 31 GeVic Rapidity, r mass (all charged), 40 GeVi/c
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Data vs. MC ratios

Rapidity, pos. charged

14000|

12000

10000|

8000)|

6000)|

4000

2000|

Rapidity, x mass (positively charged), 20 GeVic

Distributions

Rapidity, x mass (positively charged), 31 GeVic

Rapidity, % mass (postively charged), 40 GeV/c
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Data vs. MC ratios  Distributions

Rapidity, neg. charged

Rapidity, = mass (negatively charged), 20 GeV/c Rapidity, = mass (negatively charged), 31 GeVic Rapidiy, x mass (negatively charged), 40 GeV/c
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Data vs. MC ratios  Distributions

Transverse momentum vs. rapidity, all charged

povs. Y, 20 GeV/c P VS. Y, 31 GeV/c

p,vs.y,, 40 GeV/c
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Data vs. MC ratios  Distributions

Transverse momentum vs. rapidity, pos. charged

P, Vs. , (positively charged), 20 GeV/c

P, vs. y, (positively charged), 40 GeV/c
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Data vs. MC ratios  Distributions

Transverse momentum vs. rapidity, neg. charged

P, vs. , (negatively charged), 20 GeV/c P, vs. y, (negatively charged), 31 GeV/c P, vs. y, (negatively charged), 40 GeVic
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