A. Galoyan and V. Uzhinsky

owards Study of 2-Particle Pt Correlations

TASSO

e+e- PHYSICS AT PETRA —
THE FIRST FIVE YEARS,
Sau Lan WU and DESY.

= TASSO
F PHYSICS REPORTS 107 (1984) 59

Jets in High
Energy Physics

4Ltracks
4.1 GeV

s 6 tracks
4.3 GeV

7.8 Gev

4 tracks

1 dNr:.i:{PT__jet,z)

D(Pr jet,z) = Fragmentation function

Njet dz
o = PT,t'Pﬂ,Ck : CD‘S(‘& R)/PTJEt

AR = \/(¢jet — Q()t-rack)g + (f"}'jet — ntrack)g
Pr. n and phi represent transverse momentum,
pdeudo-rapidity, and azimuthal angle, respectively.

D(PT:jetﬂ PT,t?‘ack) ==

It is the well-known procedure!

29304

chh(PT,jet :PT,track)

dPT,t'rach

1/17



Example

19 Aug. 2020 arXiv:2008.08631 [nucl-exp]

Measurement of semi-inclusive jet fragmentation functions in Au+Au collisions at
Sgrt(Snn) = 200 GeV in STAR, Saehanseul Oh (for the STAR Collaboration)

dN/dz

1/N

— I I I I I I T | I I I I I:

[ Au+Au, \ISNN = 200 GeV, 40-60% g
"V"EA,, >0.35R =04, anti-k_ STAR Preliminary =
o 239.0 < Engl < 30.0 GeV .
2010 ’ =
R Rl —__ __¢ -

- S ]

10= = =

E e =k BREE 5

L H-*"T—"-—A.__ "~ o - -

1 = P “‘a.“ =
i — ek —'——

- s S prv— ]
107 iy e
= --- PYTHIA 8, stat. uncertainty only e 3o —

- ch ]
10_2:—0—15£pghjet<2OGeV/c 1 F ]
= 4 20sp_ <25GeVie, x10 Y—

C ¥ 25< pCH_ <30 GeV/e, x107 n
10 e | =

10"

Figure 1: Semi-inclusive jet fragmentation functions measured in 40—-60% Au+Au
collisions for three pT;jet ranges (closed markers), compared to those calculated

by PYTHIA 8 for pp collisions (dashed lines). Measured distributions are
corrected for detector effects and uncorrelated background effects.
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In-medium modifications of
fragmentation functions have
been previously reported by
LHC collaborations for
inclusive jet populations

[4, 5].
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Other exp. method — azimuthal correlations

11 Aug. 2020 2008.04187 [hep-exp]

Measurement of two-particle correlations in hadronic e+e- collisions at Belle,
A. Abdesselam et.al.

The “ridge signal”, is a phenomenon widely observed in high multiplicity proton-proton,
proton-ion and deutron-ion collisions, which is not yet fully understood.
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What to do if there is No Jet? Main idea
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Pt-Correlation: calculation method

1. We calculated 1000000 PbarP-events at Plab=5 —
and 15 GeV/c using FTF generator in PandaRoot

2. We selected events with A —hyperons, and calculated

Cos(p A) =Px_A/Pt_A
Sin(feg N)=Py A /Pt A

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(p_AN) + Py * Sin(p_A)
Py’ =-Px*Sin(p_A) + Py * Cos(¢p_A)
(It is obviously, that for A —hyperon Px’=Pt; Py’=0)

4. We performed analysis of transformed Px’ and Py’? of particles
produced with A —hyperons.
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Pt-Correlations of A and Abar : results

Comparison of P;’ of A-bar hyperons associated with A hyperon in PbarP- events
calculated by FTF model
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Comparison of Px’ of A-bar hyperons and KO-mesons
associated with A hyperon in PbarP- events

5 GeV/c
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Px’ of particles associated with /A hyperons
In PbarP-events calculated by FTF at 5 GeV/c
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Correlations of mean Px’ of A-bar hyperons, K and 1 mesons with
N\ hyperon Px’ in PbarP-events calculated by FTF
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Correlations of mean Px’ of A-bar hyperons, K and m mesons with
N\ hyperon Px’ in PbarP-events calculated by FTF
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Comparison of correlations of mean Px’ of A-bar hyperons and 1r-
mesons with A hyperon Px’ in PbarP events at 5 and 15 GeV/c
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Correlations of mean Py’? of A-bar hyperons, K and mm mesons
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Table of Numbers and Mean values of Px’ and Py’? of
A-hyperons and particles associated with A-hyperon in PbarP-events
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S.

Summary

We have proposed a New Method of Study of 2-Particle
Pt correlations in soft interactions. The correlations are
sensitive to main assumptions of string model especially
used in Geant4 FTF one.

We calculated Pt correlations of A -hyperons and associated
particles in PbarP interactions at 5 and 15 GeV/c in FTF model

We observe strong 2-particle Pt correlations between anti- A
and A-hyperons.

Pt correlations of A -hyperons and K-mesons are more
stronger than correlations of A-hyperons and m-mesons.

Pt correlations of A -hyperons and K-mesons increase
with initial energy growth. The same is true for Pt correlations
of m-mesons and A -hyperons.

Detailed study of the Pt - correlations at PANDA will give

a new look on anti-proton = proton interactions -



Anti-proton proton annihilation

The question marks mean that the corre-
sponding estimations are absent.
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