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Introduction The PHENIX experiment

The PHENIX experiment

o Different collision energies

7.7-200 GeV in /5,
20-400 MeV in ug

o Different collision systems
p+p, p+A, A+A

@ This analysis: 200 GeV Au+Au

0-30% Centrality
pion triplets
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Introduction e experiment
Einstein correlations

C del, partial coherence

Three particle correlation functions

@ Correlation function:

_ N3(k],k27k3)
Ca(k1, ko, k3) = N1 (k1) Ny (k2) Ny (k3)

@ Single particle momentum distribution:

Nyi(k) = /S(k,r)|wk(r)|2d4r

@ Three particle momentum distribution:

3

/V3(k1,k2,k3)—/!‘Ukl,kz,kg(rl,r2,r3)!2H5(ki,ri)d4l’i
i=0
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Introduction The PHENIX e iment
Three particle e-Einstein correlations
The Levy sourci
Core-Halo model, partial coherence

Levy-type source assumption

Assumption for source function — Levy-type source

S(r)=L(a, R,r) = 2 A3geitre=3laRI
o Levy-exponent: a (Gaussian o = 2, Cauchy o = 1)
@ Levy-scale parameter: R

The correlation function (without final Coulomb-interaction):

C:«go)(qlz, 13, G23) = 1 + (3e~ 05(am2RI" FlasRI"HazRI)
+45 <6.|6112R”l + elasRI™ 4 e|q23R|a)

Parameters: _
@ Already known from two particle measurements: «, R

A. Adare et al. Phys. Rev. C 97, 064911 (2018) arXiv:1709.05649

@ Now measured: /5, {3
We are looking for three-particle correlation strength: A3
M=G(qr=q13=q3—0)—1=1/I3+30
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Introduction The PHENIX experiment
Three parti Bose-Einstein correlations
The Levy source
Core-Halo model, partial coherence

Core-Halo model

@ Two component source: S = 5. + S,
T. Csdrgd, B. Lorstad, J. Zimanyi, Z. Phys. C71 , 491 (1996), arXiv:9411307

o Core: thermalized medium, expanding source
o Halo: long lived resonances (7 > 10 fm/c)— experimentally unresolvable

e Fraction of core: fo = Neore/(Neore + Npaio)
@ Two particle correlation strength: A\, = fc2

o Three particle correlation strength: A3 = 2f3 + 32
e Core-Halo independent parameter: r3 = 0.5(A3 — 3)\2)/)\3/2 =1

Core S(r) Cla) core
(hydrodinamically a halo —
expanding thermal corerhalo
medium) unresolvable

1+A H

¥Hl

alo
(' 0X2) J |\ 1
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Introduction The PHENIX ex ment
Three par Einstein correlations

Core-Halo model, partial coherence

Partial co

@ If there are pions emitted coherently:
5 _ Scoherent + Sincoherent
c — Cc C

@ Fraction of pions emitted coherently:

Pc = coherent/(Ncoherent + Nincoherent)

@ Partial coherence 4+ Core-Halo:
T. Csorgd et al. Eur. Phys. J. C9 275-281 (1999) arXiv:0812422

A2
A3

fc2 [(1 - pc)2 + 2pc(]- - Pc)]
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Measurement of Bose-Einstein correlation functions
Fitting
Example visualization of fits

Three particle Levy HBT measurement

nalysis details

200 GeV Au+Au collisions

29 mt bins

Correlation functions of identified, same charged pion triplets

o Cuts:
o Event selection: z-vertex, 0-30% Centrality
o Particle selection: 20 cuts for PID
e Single track cuts: 20 matching
o Pair cuts: customary shaped cuts for Az - Ay distributions
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ion functions

Three particle Levy HBT measurement

ization of fits
Fit function

Fit function:

C3(ﬁt) = N(1+eq2)(1 +eq13)(1 + Eq23)K3C3(0)

Background and normalisation: ¢, N
Coulomb-correction:

@ Generalized Riverside method:

K3(q12, q13, g23) ~ Ki(q12)K1(q13)K1(g23)

@ Detailed numerical table for Ki(q, a, R)

Fit parameters: ¢, f3, N, ¢
Already known from 2-particle correlations: «, R
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Three particle Levy HBT measurement

Example fit

-Einstein correlation functions

Fitting
Example visualization of fits

e Diagonal visulaization of 3D correlation function
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Three particle correlation strengtl

Results

Three particle correlation st

@ From Core-Halo model: 0 < A3 <5
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Three particle correlation strength
Core-Halo independent parameter

Results Comparison with MinBias results

Two particle correlation strength from previous analysis

@ )\ is from previous PHENIX measurement
A. Adare et al. Phys. Rev. C 97, 064911 (2018) arXiv:1709.05649
@ Let us compare 2- and 3-particle correlations
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180 T
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Three particle correlation strength
Core-Halo independent parameter

Results Comparison with MinBias results

Core-Halo independent parameter

@ Independent from f,

o Expectation: k3 =1

K;=0.5(A;-3\,)/AY? vs. m,
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Results ] -
nBias results

MinBias vs 0-30% Centrality:

- -
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nt parar

ter
Results Comparison with MinBias results

MinBias vs 0-30% Centrality: &3

K5=0.5(A5-30,)/A3% vs. m,
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The results of this work:
@ Three particle B-E correlation function for 200 GeV Au+Au
@ 0-30% Centrality
@ Described by Levy fits (o« and R from 2-particle correlations)
@ k3 consistent with 1
@ 0 < A3 < 5 within errors

K3=0.5(A;-3\,)AY? vs. m;
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