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Introduction

Quark Gluon Plasma in relativistic heavy ion collisions
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How to extract the information about QGP from final observables?

N

Multi-strange hadrons*
— small cross section

— less rescattering
— direct information about QGP !?

* A. Shor, Phys. Rev. Lett. 54, 1122 (1985)
H. van Hecke, H. Sorge, and N. Xu, Phys. Rev. Lett. 81, 5764 (1998)
Y. Cheng, F. Liu, Z. Liu, K. Schweda, and N. Xu, Phys. Rev. C 68, 034910 (2003)
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Purpose of this study
Investigating the effects of the hadronic rescatterings

on observables of multi-strange hadrons
systematically and quantitatively




Integrated dynamical model

T. Hirano, P. Huovinen, K. Murase and Y. Nara, Prog. Part. Nucl. Phys. 70, 108 (2013)

tme / Kinetic transpirt model (JAM)

T.w = 155 MeV
Cooper-Frye formula
* Lattice E0S (s95p-v1.1)
(3+1)D ideal hydro model

\

colision s |nitia| condition: MC-Glauber

J

Au+Au 200 GeV
event-by-event simulation

J

Option in JAM
Case 1 (default): full calculation

Case 2: switch off the hadronic rescatterings




Results

P Comparison with STAR data
- pr distributions

- v2(pT)
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Results - Pt distributions

B Centrality dependences of Pt distributions for 7, K and p
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Integrated dynamical model well reproduces STAR data
¢ In particular in low Pt region
¢ deviation in high Pt region due to absence of components
for mini-jets/recombination

B.l. Abelev et al., Phys. Rev. Lett. 97, 153201 (2006)
J. Adams et al., Phys. Rev. Lett. 92, 112301 (2004)



Results - Pt distributions

B Centrality dependences of pr distributions for @, A, = and )
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Results - elliptic flow

B v2>(p1) compared with STAR data for 7, K and p
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J. Adams et al., Phys. Rev. C 72, 14904 (2005)




Results - elliptic flow

B v2>(p1) compared with STAR data for ¢ and A
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Results - elliptic flow

B v2(pT) compared with STAR data for = and ()
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Results

P Comparison with STAR data
- pr distributions

- v2(pT)

P Hadronic rescattering effects
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Results - Hadronic rescattering effects

N O(ﬂuid)/o(ﬁnal)
The ratios of observables at the fluid stage to final ones

— How much does the space-time evolution of QGP
contribute to final observables?
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Results - Hadronic rescattering effects

W DT (fluid) /pT (final)
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Results - Hadronic rescattering effects

<PT>(fluid)/<PT>(final)
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Multi-strange hadrons (¢, = and Q)
— deviation from mr scaling
— little rescattering effects on (pr)




Results - Hadronic rescattering effects

B U2 (fuid) /v2 (final)
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Results - Hadronic rescattering effects
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Results - Hadronic rescattering effects

B v2(pr) for 7 andp
- switch on/off hadronic rescatterings
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Results - Hadronic rescattering effects

W v2(pr) for 7, pand ¢
- switch on/off hadronic rescatterings
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Results - Hadronic rescattering effects

W v (pr) for 7, pand ¢
- switch on/off hadronic rescatterings
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Summary

Hadronic rescattering effects are studied within the
integrated dynamical approach

- The pr distributions and v, (pr) are well reproduced
by default model.

- Multi-strange hadrons are affected little by the
hadronic rescattering in the late stage

— |less rescattering and freeze-out earlier
— keeping the information just after fluid stage
— “penetrating” probes!
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Back up

W v (pr) for 7, K, pand ¢

- switch on/off hadronic rescatterings

- ratio of v} to v§
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Back up

B Freeze-out time (1) distributions

(1/N)dN/d(c/fm)
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Multi-strange hadrons

— little rescattering in the late stage
— freeze-out earlier than non-strange hadrons




Back up

B (pr)and v2 vs hadron mass
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Back up

B primordial A
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Back up

B primordial A and »°decay ( X — A+~ )
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Back up

A.Bazavov et al., arxiv:1404:6511[hep-lat]
B More strange hadrons?

e Two hadron resonance gas model (HRG)

| (ngfug) . ﬂr -] .- :
030 HeHeho g™ 1 |with strange hadron from
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strange hadrons

QM-HRG well describe the lattice QCD results

— Additional unobserved strange hadrons exist
and contribute to yields of the ground state strange
hadrons?




Back up

B Penetrating probes
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» EM probes (photons, leptons)
- go through the hadronic rescatterings
- come from different stages of collisions

» Multi-strange hadrons

- go through the hadronic rescatterings
- come just after the hadronization

ATHIC 2014, Osaka, August 5-8, 2014




