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Time Evolution of Heavy lon Collisions

Nuclei at 99 % [Quark Gluon Plasma] Hadronic Resonance production
speed of light Rescattering and rescattering

Nonequilibrium Relativistic
initial state E:'\I/ﬂyqrodynamic’s/l >Hadron Transport
dynamics Particle dynamics

Learn about the length of the hadronic
rescattering stage using resonances
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http://arxiv.org/abs/arXiv:1404.1763

Resonance reconstruction

time

Duration of Eodron stage
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Ultra-relativistic Quantum
Molecular Dynamics (UrQMD)

Hadron cascade (standard mode)

« Based on the propagation of hadrons

« Rescattering among hadrons is fully included
« String excitation/decay at higher energies

» Provides a solution of the relativistic n-body
transport eq.:

pt - Oufi(x”,p”) = C;

« “Standard Reference” for low and intermediate
energy hadron and nucleus interactions
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Energy and centrality dependence

K* Multiplicities
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Yield increases with energy
and centrality
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P INcreases with centrality
No energy dependence for central reactions
- absorption of low pr daughters more relevant
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Ratio to ground state

Cenftrality dependence in
ferms of Ny

Cenftrality dependence in
terms of N,
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« Strong K* daughter absorption in central collisions observed at all energies
Absorption seems stronger at lower energies than at LHC

« Low energies pp is not equal to peripheral AA (threshold!)
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Comparison to ¢ meson

¢ /K ratio
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* No suppression of @ meson due to long live time
« Extraction of duration of hadronic stage possible
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Lifetime of hadronic
rescattering phase
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« Extraction of duration of hadronic stage possible K Jxro \ K Jcro
- Lifetime in the order of 2 fm
. K* * .
« Assumption: — ~ —| not valid below /s =~ 20 GeV
KlcFo K lpp
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Energy dependence

Comparison Extraction of duration of
hadron stage
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Strong K* suppression present at all energies 1087
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K*/K might have a local maximum around /syy =100-200 GeV  HabEs. Epjase (20205, 140
- compensation between strangeness production and daughter rescatteringe
Lifetime of hadronic stage might show local minimum aft this energy<¢
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Summary

« Transport models are excellent tools to describe and
explore the dynamics of matter in heavy ion collisions

« Hadronic rescattering phase suppresses K™ /K (short-lived
resonances) ratio, while ¢ /K remains centrality-

independent (long-lived resonance)

« Lifetime extraction hints at local minimum of hadronic
phase around /syy =100-200 GeV (while HBT data
suggests a local maximum)

o Lifetime extraction breaks below s ~ 20 Gev
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