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— Statistical hadronization model
1) Particle yield ratios at RHIC
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— Statistical hadronization model
1) Particle yield ratios at RHIC
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— Statistical hadronization model at LHC Neaass/
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— K* mesons in heavy ion collisions
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Hadronic interactions

— J/p absorption by hadronic interactions
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— Hadronic effects on the K* meson

1) The interaction Lagrangians from the pseudoscalar and vector
mesons free Lagrangians
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— K* meson and kaon intferactions

K*r — pK, K*p = 7nK,K*K — pr, K*K* — 7, and K*K* — pp.
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3) Thermally averaged cross sections for K* mesons and kaons

2) K* meson production from kaons and pions
& K* meson decay to kaons and pions
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Evolution of the K* and K
meson abundances

— Rate equations for K* & K meson abundances
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- Time evolutions of the K* and K meson &%
apbundances

1) About 36% of K* mesons produced at chemical freeze-out
disappears during the hadronic stage : Hadronic interactions
are responsible for about 6% of the total K* meson loss
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— The abundance ratio of K* mesons to
kaons in heavy ion collisions

1) Simplified rate equations
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Freeze-out conditions
IN heavy ion collisions

— Geometrical concept of the freeze-out

J. P. Bondorf, S. I. A. Garoman, J. Zimanyi, Nucl. Phys. A 296, 320 (1978)

The freeze-out criterion
: the time for a macroscopic flow element is equal to the
microscopic interaction time which is a function of local density,

mean speed, and cross sections May 26th 2016
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— The kinetic freeze-out condition

1) The scattering rate and expansion rate
1 : 1
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P 0-u " Zj{gi_}'l"ij)nj

2) The kinetic freeze-out condition for a spherically expanding
fireball with its radius R
F. Becattini, M. Bleicher, E. Grossi, J. Steinheimer, and R. Stock, Phys. Rev. C 90, 054907(2014)
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Ofo
For higher collisions energies and/or when the initial temperature

and/or the number of particles increases, the 3-dimentional
density at which freeze-out takes place becomes smaller
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— Hadronic effects on the K* meson
abundance

1) Rate equations for the abundances of K* and K mesons
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2) The yield ratio between K* mesons and kaons
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— The freeze-out condition of the pion

1) The scattering time for pions
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— Hadronic effects on the hadronic moleculet.

and the kinetic freeze-out condition

1) Rate equation for deuterons
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Conclusions

— Hadronic effects and freeze-out condifions in
heavy ion collisions

1) The interplay between interactions of K* mesons and kaons with
light meson in the hadronic medium controls the reduction or
production of the K* meson.

2) The final yield ratio between K* mesons and kaons may reflect
the condition at the last stage of the hadronic effects on K* and
K mesons, or the kinetic freeze-out temperature

3) The smaller ratio of K*/K measured at the LHC energy may indicate
a lower kinetic freeze-out temperature compared to that at RHIC

4) The qualitative analysis on the freeze-out conditions for pions
supports the decreasing kinetic freeze-out temperatures for larger
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