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PHASEDIAGRAM: FREEZE-OUT IN HEAVY-1ON COLLISIONS (1)
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PHASEDIAGRAM: FREEZE-OUT IN HEAVY-ION COLLISIONS (I11)
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PHASEDIAGRAM: FREEZE-OUT IN HEAVY-ION COLLISIONS (I11)
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PHASEDIAGRAM: FREEZE-OUT IN HEAVY-ION COLLISIONS (1V)
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PHASEDIAGRAM: FREEZE-OUT IN HEAVY-ION COLLISIONS (V)
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PHASEDIAGRAM: FREEZE-OUT IN HEAVY-ION COLLISIONS (V)
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QUARKYONIC PHASE = CHIRAL SYMMETRY + CONFINEMENT
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WHAT HAPPENS ON“HAPPY ISLAND"™?

Andronic et al., arxiv:0911.4806
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“beach”: later
“cliff” :
e (unmodified) vacuum bound state energies

e fast chemical equilibration

Explanation:

Strong medium dependence of rates
for flavor (quark) exchange processes

Reason:

e lowering of thresholds

e increase of hadron size (Pauli principle)
— geometrical overlap (percolation)
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PNJLBEYOND MF: PION (¢G) AND NUCLEON (gqq) MEDIUM

ldea: melting (gq) — swelling hadrons — flavor kinetics = quark percolation — freeze-out

0
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Remove vacuum terms; neglect continuum (for the freeze-out);
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PNJL MODEL BEYOND MF - RESULTS
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PNJL MODEL BEYOND MF vS. PHENOMENOLOGICAL FIT

dp p? 1
=t et = 3 i [ | e

1=N,A,xB
] 225 o [ | 507 | | | | | 1 | ] | | PRl
SoERTc SR S s crossover J 250 0.45
— = & critical point 3 '
173 ;1 b, — O NICA energies 0.4
150 = 200 0.35
Tt - - 0.3 ¢
- . 3 o 150 E
100 = W = > 0.25=
- X i . — |$
- R % . -
sE + LR | - 02 <
= @ Dataffits) ’+ : : 100
*E hadron gas "'\ 35 0.15
s - - =012 = 0.1
g i 5[][] Mey frm " ] 50
) | | [ | L i1 | [ | | 1 |“ | [ I 0.05
O 200 400 e00 a00 1000 1200
|
1, (MeV) 0777200 400 600 800 1000 1200 1400

b, [MeV]

J. Berdermann, D.B., J. Cleymans, K. Redlich, in progress (2010)

NICA RT-5, JINR DuBNA, 28.08.2010

_/



EXPLORING THEQCD PHASE DIAGRAM: TRAJECTORIES

Heavy-lon Collisions: Supernova Explosions (15 M..):
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SUMMARY

e Hadron production data suggest the existence of three forms of matter:
Hadronic Matter, Quarkyonic Matter and Quark-Gluon Plasma

e Mott-Hagedorn model as alternative interpretation of Lattice data

e Chiral condensate melting may be explained by hadron resonance excitation
e Phenomenological laws for freeze-out curve qualitatively reproduced

e Quarkyonic island can be accessed by NICA and Nuclotron-N

e More, better data have to be provided in the NICA/Nuclotron-M range

e |s the working hypothesis of hadron swelling (multiquark states) as an explanation
for increase of flavor exchange reaction rates and fast chemical equilibration testable?
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