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The Veneziano-Webber Model
ete” Annihilation to Hadrons: QCD DGLAP
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QCD Evolution in di-jet Hadronization:
The Singlet Cluster Mass Spectrum
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Parton Cascade Description of Heavy-
|On CO"iSiOnS at CERN ? (Klaus Geiger, 1998)
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Evolution of mid-rapidity energy density (J.Ellis and K.Geiger Phys.Rev. D54 (1996) 1967)

Note: Hadron formation occurs at about 0.7 GeV/fm?3
Like in the statistical Hadronization Model



The Hagedorn Legacy:
Statistical Hadronization Model
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A more Recent Version of ete-
Annihilation Analysis (208
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The Statishical Hadwenization Mods
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Grand Canonical Model Il
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Statistical Hadronization Model

in A+A Collisions

P. Braun-Munzinger,

J.Stachel
arXiv:0901.2500 (2009)

RHIC data, Au+Au, 200 GeV

Grand Canonical statistical
model analysis
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Sketch of the QCD Phase Diagram
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Assumption in the stat. model %
analysis: =
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Hadron abundances freeze
out directly at QCD
hadronization and thus
survive the hadronic
expansion stage
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Hydro)/Hydro
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UrQMD Study of Hadronic Expansion Effects
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on Hadron Yields

® Employ the recent hybrid version of UrQMD:
- Hydrodynamic (3+1) phase until energy density
< | GeV/fm3, plus hadronic emission a la
Cooper-Frye.
- Attach UrQMD hadronic expansion as an
"afterburner” stage.

® Compare hadronic yields directly after Cooper-
Frye with those after the "afterburner” stage.

SERIOUS ANNIHILATION EFFECTS in baryon and
antibaryon sector!

Regeneration also active.

® Effect depends on energy

Survival factors from UrQMD

11



LHC at 2.76 TeV, Central Pb+Pb

F.Becattini et al., arXiv:1212.2431 (accepted by PRL)
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Freeze-out revisited:
The Phase Diagram

LHC SPS
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Data: ALICE minimum bias Pb+Pb, 2.76 TeV
Stat. Mod.: Becattini et al., arXiv:1405.0710
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AT (MeV)

Afterburner increases T

Effect diminishes toward large b
Becattini et al., arXiv:1405.0710
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