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Motivation of 3D Measurements and Simulations
» Change in a Levy proximity of CEP?

Critical spatial correlation: ~ r~(@=2+m.

Lévy source: ~r~(1+0: g o n?

» Cross Check with 1D measurements.
» Provides a more complete picture of the

source geometry and dynamics.

> Out side difference would signal strong first order phase transition. Lévy radii versus collision enefgy
can reveal EoS related non-monotinicities
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R: transverse size
T,: freeze-out temp.

» Rlong tells the lifetime information

QGP lifetime 7,: Rlzong = T§—

» A: In-medium mass modification, coherent pion

production
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Methods with EPOS4

» The model is based on Monte-Carlo techniques

:
D(pyyss)
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» Core-Corona division(based on energy density) WM |
L

» The three stages of evolution:

« Initial interactions: parton-based Gribov Reggetheory(PBGRT) p-5%

10°L | % 0.225-0.275 Gev
=1.42 + 0.02

P / NDF = 206.00 / 247
9°F ld.L:1.77%

o = (7.56 +0.21) fm

* Viscous Hydrodynamical evolution (vHLLE 3D+1 viscous hydro)

0o =_2o

» Hadronic rescattering, based on UrQMD

R, = (5.91£0.18) fm

Ry, = (9.81 +0.25) fm

https://klaus.pages.in2p3.fr/epos4/index.html
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EPOSA4 introduces a fully consistent multiple scattering framework based on parallel 0-10% Kk 0.2250275GeV
Pomeron interactions with QCD-inspired internal structure, ensuring exact energy— s N
momentum conservation and a more realistic core—corona separation. 12;‘ wwous v
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Comparison to EPOS3 at Au+Au 200GeV
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e «a: Source shape

« A: Correlation strength

No(erPos3 — EPOS4)
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» Femtoscopic parameters generally
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0.3 O'4mT (Ge?/'/iz) 0-6 07 consistent with those obtained from
Deviation vs transverse mass EPOS3, within ~20.
» EPOS4 predicts systematically smaller
N. = VEPOSB _VEPOS4
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Systematic Uncertainty

BESII Energy Qrax
Au+Au (GeV) A8, ES

7.7,9.2,11.5,14.5 10, 12, 15
19.6, 27, 39
62.4 7,10,12
130, 200

Qr&ks = ¢ - mr(MeV)

Qlcms: Pair momentum difference.

Nevts: Number of merged events.

Cuts:

» id=120

> ist=0

» 0.15GeV /c < pr < 1.0GeV/c
> |nl<1.0

» ki 13 bins(0.175, 0.225,0.275...)
» Conflev > 0.0001

» Quems < c\/MeV “Mmr

150, 170, 190
120, 150, 180

70, 100, 130

Total systematic uncertainty of different parameters at 200 GeV

Total systematic uncertainty [%]
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Results and Discussion Source shape «a
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» Slightly increasing with

mT at high energies
62.4-200GeV.

» Less mT dependent at

lower energies.

» There is a drop at 11.5 GeV, but no obvious non-monotonicities are

observed.

> In EPOS4, a is higher than the preliminary measurement at STAR and

remains nearly energy-independent, while the data show a decreasing

trend with energy.

Next

A 4

EoS with second order
phase transiion
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Results and Discussion Source Size Radii
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Lévy radii from EPOS4 calculations as a function of transverse momentum mT at /syy = 7.7 —=200 GeV .

» Femtoscopic radii Rout, Rside, and Rlong exhibit a clear decrease with increasing mT .



Results and Discussion Radii

8.0
25|  kr:0.375-0.425 GeVic
7.0
6.5
"= 6.0
£
o 5.51
5.0
4.5 == Rous
—#— Rgige
4.0 —*— Riong
~4— Rayg
3.5 10! 102
vSnn [GeV]

Energy dependence of radii at k = 0.375 - 0.425 GeV/c.

» Riong and Ry generally rise with energy; R,,;, however, exhibits a rather weak dependence on energy.

» The average source radius Rayg agrees well with the STAR preliminary results, showing only a slight

underestimation at high energies.



Results and Discussion Radii
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To be Measured!

> The difference R3¢ — RZ 4. Shows no significant dependence on the collision energy.

» However, the ratio Rgyt/Rsiqe decreases overall with increasing energy and shows a

pronounced peak between 14.5 and 39.0 GeV.
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Results and Discussion Correlation strength 4
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Momentum and energy dependence of correlation strength.
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» An overall rise of A with m is observed, indicating less contributions from resonance decays at high mTs.

» A generally reduce with energy except for anomalous rises at 9.2 and 14.5 GeV, suggesting larger fraction of

long-lived resonance decays at higher energies.
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Results and Discussion 4

2 [ EP0SS. 0-40% Auhu, (5,200 GeV. i pai source > Different integral limits are used to obtain A, which is then compared with
10°° :: Kinematic selection criteria:
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107 e 0.425 <k, [GeV/c] < 0.475
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v' The transverse mass and energy dependence of 3D femtoscopy parameters of pions with Lévy

sources are studied in EPOS4 and compared with experimental data.

* Alpha shows a weak dependence on mT and collision energies.

* The parameters, Roy, Rsiges Riong @s Well as the difference Rg,,; — RZ 40, R"ut/RSl. 4, are produced and
analyzed as a function of momentum and energy.

« The results for the radii and lambda agree well with the experimental data. More work is needed to
understand alpha comparison.

» Fully 3D pion-pion HBT measurements ongoing with Levy sources.
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