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Rapid expansion through a 15t order phase
transition
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3D Event Display at STAR

BES-Il, Au+Au collisions at 19.6 GeV.
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Experimental Measure
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STAR: Phys. Rev. Lett. 105, 022302 (2010).

Phys. Rev. Lett. 112, 032302 (2014).
PoS CPOD2014 (2015) 019.

Net-Proton Fluctuations

Theoretical calculations
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» First observation of the non-monotonic energy dependence of fourth order
net-proton fluctuations. Hint of entering Critical Region ?
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Higher order cumulants/moments: describe the shape of
quantify fluctuations.
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2. Direct connect to the susceptibility of the system.
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Higher Moments of Conserved Quantities (B, Q, S)

distributions and

(sensitive to the correlation length (§))

Kurtosis (K) — Sharpness

Nk

k>0 |

Ly il

1.2

_?,EJ'}:E
1 .1 hadron resonance gas
0 stout cont,
08| HISQ, N =6 &
I 8
08 data: 1
H BML-Bielefeld-CCMU
04k preliminary
0.2 r free quark gas |
T [MeV]

ﬂulu PR T S T S T
120 140 160 180 200 220 240 260 280

Xiaofeng Luo EMMI Workshop, GSI, Germany, Mar. 25-29, 2019

20




Conclusions

Phase transitions in relativistic heavy—ion collisions will
most likely proceed out of equilibrium

2" order phase transition (with CEP) is too weak to
produce significant observable effects in fast dynamics

Non—equilibrium effects in alst order p.t. (spinodal
decomposition, dynamical domain formation) may help to
identify the chiral/deconfinement phase transition

If QGP domains (droplets) survive until the freeze—out
stage, they will show up by large non—statistical fluctuations
of hadron multiplicities in phase space (in single events)

Exotic objects like strangelets have a better chance to be
formed in such a non—equilibrium scenario




