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Femtoscopy and the RHIC-BES

• Momentum corr. of identical bosons
• It provides info about space-time
geometry of the source

• Levy-type corr. func.:

C2(Q) = 1 + λ · e−(RQ)α
{α = 1 : Expo.

α = 2 : Gaussian

T
e
m

p
e
ra

tu
re

Baryochemical potential

Hadronic matter

Quark-gluon

plasma

normal 
nuclear
matter

Color super-

conductor

phases

LHC
RHIC-

Beam Energy Scan

SPS-NA61

STAR fxt., 

FAIR-CBM

• RHIC BES with Au+Au coll.:
200, 62, 39, 27, 19, 15, 7.7 GeV

• µB : 20-400 MeV,
Tch : 170-140 MeV

What to look for on this poster

Correlation strength λ

• Intercept of the corr. func.
• Core-Halo model: λ =

N2
C

(NC+NH)2

Levy scale parameter R

• Physical size of the source
• Usually decreases with mT

Levy exponent α

• Connected to critical exponent η
• Could be a good signal of CEP

R̂ = R/(λ(1 + α))

• It can be determined more precisely
• Less correlated with other parameters
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Centrality and mT dependence of the Levy parameters
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• Levy scale R has strong, geometrical-type centrality dependence
• Low mT decrease in λ is present in all cases
• Levy exponent α has weak mT dependence

Excitation functions
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• Weak non-monotonicity vs.
√
sNN is seen

• α is far from hydro (2) and CEP (0.5) limit
• E�ect of mT bin widths important in case of
the systematic uncertainties

Summary

• Levy �ts work well at all energy, centrality and mT ranges
• Excitation function of the Levy parameters show weak non-monotonicity
• Levy exponent is far from the conjectured value at CEP (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. Lökös for the PHENIX Collaboration, Universe 2018, 4(2), 31
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