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Other related talks at WPCF 2018

S. Lokos - Lévy-stable two-pion Bose-Einstein corr. in v/syy =200 GeV Au+Au coll.
 Tuesday, 14:00

M. Csandd - Three dimensional Lévy HBT results from PHENIX
« Wednesday, 16:30

T. Novak - Model independent analysis of nearly Lévy sources
« Wednesday, 17:00

- B. P6rfy - NA61/SHINE Lévy HBT measurements in Be+Be coll. at 150 AGeV/c
« Saturday, 09:46
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The phase diagram of QCD
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The PHENIX experiment and the RHIC-BES
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* Au+tAu collision energies: 200 GeV - 7.7 GeV
 ug=123.5MeV -422 MeV, T, =166 MeV - 139 MeV
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The PHENIX experiment and the RHIC-BES
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« Au+tAu collision energies: 200 GeV - 7.7 GeV
 up=23.5MeV -422 MeV, T, = 166 MeV - 139 MeV
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The HBT effect and Lévy femtoscopy

' d . Source
«  Mom. corr. of idenfical pions 'Y
+  We can map out the source on the %{
femtometer scale | cifolatiol
« Usually assumed source shape: Gaussian
« Generdlization: Lévy distribution s

« Lévy-type corr. func.:
CQ)=1+21 e RO"
¥ Normal

A diffusion

Anomalous

diffusion
(Levy flight) Gaussian distribution ~ Lévy distribution
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Parameters of a Lévy-type correlation function

« Correlation sirength A —~
« Infercepft of the corr. func. 5_3’;,
+  Core-Halo model: Olc(Q)=1+4- e~ (RQ)”

VA = N¢/(N¢ + Ny) 1+A
« Lévy-scale R
« Physical size of the source
« Usually decreases with m
- Lévy-exponent a
Connected to crifical exponent n
Could be a good signal of CEP
= R/(A(1 + a))
Can be determined more precisely 1
Less correlated with other parames.

[ J [ J z) [ ) [ )
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PHENIX Lévy-HBT analysis overview

 Daia set: \/syy =200, 62, 39, 27, 20, 15 GeV Au+Au, identified pions
« Some details of the analysis:

« 1D m*nt corr. func. as a function of m and cenftrality

« investigation of systematic uncertainties:
« One- and two-particle criteria (PID, matching, paircuts)
« Other sources of syst. uncertainties (e. g. fit stability)

« Fitting the measured corr. func. with Lévy-shape

* |nvestigation of the source parameters (4, R, a)
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Example correlation function

~1.6

&

1.5

1.4

1.3

1.2

(data-fit)/error

(==
[T

llllIlllllTIJlTIIlTIIIlIIITJII

— : PHENIX 0-30% Au+Au @ Sy, = 200 GeV, T 7T, m_= 0.331-0.349 GeV/c

A =0.81+0.04
R=7.71fm=+0.27 fm
o=1.24+0.03

L4 ¢ = -0.0294 + 0.0017

N =1.0072 + 0.0004
¥%/NDF = 78/83
4 S conf. level = 63.8%

Raw corr. function
—}— Raw corr. x Coulomb factor

------- Coulomb factor

— C,(A,R,0;;Q) x Nx (14 Q) o

Ctzm(l,H,Ot;Q) x Nx (1+e Q)
---- Nx(1+ Q)
C;D:'=1 +\- exp(-R* Q%)
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Tt 1t corr. func.

m

r =0.33-0.35 GeV/c

0-30% centrality Au+Au

Fitted function:

HBT-correlation+
Coulomb interaction+

linear background



A - Centrality and m; dependence
\/SNN = 200 GeV \VSNN = 62 GeV \VSNN = 39 GeV
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« Decrease at small my is present at all centralitfies and energies

« Sign of iIn-medium mass modificafione
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R - Cenirality and m; dependence
\/SNN = 200 GeV \VSNN = 62 GeV \VSNN = 39 GeV
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« Geometrical centrality dependence

« Usual decrease with my Is present
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a - Centrality and m; dependence

\/SNN = 200 GeV
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Weak m; dependence is present
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Values are far from Gaussian (2) and rfd.3D Ising at CEP (0.5)




1/R - Centrality and m; dependence

\/SNN = 200 GeV \VSNN = 62 GeV \/SNN =39 GeV
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« Empirically found scaling parameter
°

Geometrical centrality dependence, linear in my

2018. 05. 26.

D. KINCSES - LEVY-HBT BES




Excitation functions of the Lévy parameters

« Going down in \/syy Is challenging due to low stafistics

« Solution: only one centrality range (0-30%) and one m bin

« Aflower energies: wider m; bins while keeping (m;) the same
 New results at 27-15 GeV!
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Excitation functions of the Lévy parameters
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«  Weak non-monotonicity is seen 15-200 GeV
« Effect of my bin width is an important syst. uncert.
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Excitation functions of the Lévy parameters
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s still far from Gaussian (2) & CEP (0.5) limits 15-200 GeV
» R has a statistically very significant change
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Summary

- Lévy fits work well at all energy, centrality and m; ranges
« Excitation functions show weak non-monotonicity

« Lévyexponent a is far from the conjectured CEP value (0.5)

 More detailed investigation needed, may have to change the interpretation (¢)

* More details about the related analyses:

« PHENIX Coll., A. Adare et al., arXiv:1709.05649 (accepted by Phys.Rev.C)
« D.Kincses for the PHENIX Collaboration, Universe 2018, 4(1), 11
« S.Lbkds for the PHENIX Collaboration, Universe 2018, 4(2), 31

Thank you for your attention!
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