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INTRODUCTION

. . . . . d4 , 2
 Correlation function of identical boson pairs: C,(q, K ) = J d*xD Ol ()

[ d*xD(x,K)

* The pair source distribution: D(x,K) = [d*X S (X + E,K) S (X — E,K)

a

» General form of the Lévy function: L(7, Ry, Ry, R, a) = (2;)3 [d3q eiqre:%|2%R§+q§R§+q§R§lf
* K dependence: contained in Ry, Ry, R;, é 1183
* Lévy exponent: a<2 power-law, a=2 Gaussian 1
« Lévy-scale: R, geometric properties 11 8:2
S()=L0,R@ =D = £r,2eR,a) 10"

10°°

107 x/R

2/12



3D ANALYSIS

VSyn = 200 GeV Au+Au collisions generated by the EPOS3 program package

3 dimensional investigation

Pion pair source function fitted with Lévy distribution:  D(.¢)(p,) = A L'P(p,, a, R,)

Separated the measurements into centrality and my classes

3 dimensional pair-distribution = 1 dimensional projections according Bertsch-Pratt-
coordinates
= fitting 1 dimensional Lévy-functions to the projections

For the 3 projection of a 3D distribution:
fitting simultaneously with same Lévy exponent but different Lévy scales — 4 free parameters

Results consistent with full 3D fit, but this method is much faster
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FITTING METHOD

 Fit the three normalized 1D projections of the 3D distribution simultanously for every m; and
centrality class
—obtain m; and centrality dependence of the parameters

* Fitted function:

=) n'n* pair-source projections p_ [GeV/c] = 0.15-1.0
1D E 1L EPOS3 30-40% Au+Au | Bt from EPOS Inl < 1.0
D(c,c) (Pu) = AL (Pw a, Ru)a where i e k; [GeVi/c] = 0.425-0.475
m =200 GeV A Levy, (p,o.R ). v = {outside,long}
1 10- Qs [GeVic] < Y0.15m,
1D . i€py ,—|ER, | '
2m ‘ 1072
(@)
_ v _
Pv = e( ). P, 10°%E 2 =0727 0004 conflev. = 2.4%
o = 1.535 £ 0.009 LL/NDF = 680/609
R, = \/ e).TR2e(v) 107%F R, = (4.45+0.04) im? R, = (3.93+0.04) fm? ‘ w‘w
2 _ g . 1 10 102 1 10 102 1 10 10?
R” = dlag (Routa RSlde Rlong) and o [fm] o [fm] o [fm]
out side long

e™) is a unit vector with v = out, side, long
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FITTING THE PAIR SOURCE FUNCTION
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* The fit of core—core source function D, its integral equals the correlation strength A

« The normalization limit p},,, is chosen to match the experimental track resolution
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LEVY INDEX

Levy-exponent: a = 1.2 — 1.7, not Gaussian

(@ <2)

Small dependence on my
— trend similar to the experimental data

Centrality dependence

— opposite trend compared to PHENIX
PHENIX PCR 110(2024)064909)

Good agreement for peripheral,

deviation for central
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LEVY INDEX

3 2
[ B EPOS3
* my avaraged Lévy exponent parameter 18k
O~ PHENIX PRC 110(2024)064909
compered to PHENIX results i t ( )
PHENIX PCR 110(2024)064909) T T ——
* Increase with increasing Ny, T T
» Opposite trend as seen in the experiment 1 -4:— H H ] .
* Centrality trend driven by particle - i
: : 1.2~
density, long-range Coulomb scattering? i
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LEVY SCALE

« Lévy scale: different values for the different
projections (R; > R, > R;)

* Tendency 1s the same as observed in the
experimental data

* For larger my values the R,; values are
getting closer to each other

* Good agreement for centralities above 20%
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LEVY SCALE

» Lévy radi1 parameter
compered to PHENIX

results
PHENIX PCR 110(2024)064909

* Direction averaged Lévy
radi1 parameters

* Good agreement for
centralities above 20%
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CORRELATION STRENGTH

» Trend 1s well captured by EPOS3

* Good agreement with the experimental
data above 20% centrality

» But: radial flow underestimated
in EPOS, influences A(my) strongly
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SCALED CORRELATION STRENGTH

experiment for all
centrality classes

in EPOS?

for central collisions

A Apax

Trend 1s well captured by EPOS3

Good agreement with the

But: radial flow underestimated

Also: a description inadequate
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SUMMARY

« Lévy parameters (a, R, A) studied as a function of centrality and m; in EPOS3

a follows the m¢ trend, but deviates in central collisions

R agrees for centralities > 20%, but deviates in the most central bins
g

A shows the same trend and agrees for >20% centrality classes

Scaled correlation strength agrees for all centrality classes

Thank you for your attention!
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BACKUP

« Dependence on normalization limit p},,,
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BACKUP

s 22 = 22
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BACKUP
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