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Introduction: Effects of fast dynamics
Fluctuations of the order parameter

Chiral fluid dynamics with damping and noise
Critical slowing down and supercooling
Observable signatures

Conclusions

M. Nahrgang, M. Bleicher, S. Leupold and |. Mishustin, The impact of dissipation and
noise on fluctuations in chiral fluid dynamics, arXiv:1105.1962 [nucl-th];

M. Nahrgang, |.Mishustin, M. Bleicher, Dynamical domain formation in expanding
chiral fluid underegoing 1st order phase transition, in preparation
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Q(¢)=§a(T)¢2+§b(v¢)2+§¢4, a(T)=a,(T -T,)

<¢>=$, T<T,and (¢)=0, T>T,, Sp=¢—(g)

Distribution of fluctuations P (6¢) [ exp[_ AQ(T5¢)V }
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crossover, T=140 MeV
critical point, T=138.6 MeV —
first order phase transition, T=123.3 MeV ———
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V, =V, =0; T =160 MeV
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Domains of restored phase are embedded into a chirally-broken background
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One can clearly see a big domain in the central region (r<0.8 fm)



t=5.0fm/c
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Smaller domains have been formed in the bigger region (r<1.2 fm)



t=6.0 fm/c
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Domains (droplets) are spred over the large region (r<1.6 fm)
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Ultrarelativistic A+A collisions

RHIC (STAR) LHC (ALICE)
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Conclusions

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

2nd order phase transitions (with CEP) are too weak to
produce significant observable effects

Non-equilibrium effects in a1st order transition (spinodal
decomposition, dynamical domain formation) may help
to identify the phase transition

If large QGP domains are produced in the 1-st order
phase transition they will show up in large non-statistical
multiplicity fluctuations in single events



