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Heavy-ion collisions: a sketch
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Hadrons yields at the freeze-out
well described by: Hadron Resonance Gas (HRG)

thermal gas of uncorrelated hadrons with vacuum masses
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LQCD: validity of hadronic description A
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LQCD: validity of hadronic description
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Probing hadron spectrum using thermodynamics

hadronic pressure: p°¢ —
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Probing hadron spectrum using thermodynamics

hadronic pressure: p°¢ —

Quark Model

2

h eall hadrons

P, i —

charm baryons

40 | Ac [GeV] I
35 =TT -

— pupp EEEE — - - - ;::
30 B gy TEEE - g

mm ol
il

25 |

- PDG states
2.0 e :

1/273/275/2%7/279/2" 172 3/2' 5/2 7/2 9/2 11/2
Ebert et. al.: Eur. Phys. J. C66, 197 (2010);

Phys. Rev. D84, 014025 (2011)

2.4

22

20

L6

expt. observed hadrons
+ unobserved ones

=
T

1.2
1.0

L&

LQCD
= Ac i
m E —
& = B ®
moa g B S
X 3 3 : B3
.
= : i
: - : =
; £ T 5 T L2 ur LTl Yy

Padmanath et.al.:
arXiv:1311.4806 [hep-lat]



Probing hadron spectrum using thermodynamics
expt. observed hadrons

hadronic pressure: p° =
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Probing hadron spectrum using thermodynamics

: : expt. observed hadrons
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Probing hadron spectrum using thermodynamics
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Operators for partial pressures of baryons & mesons

suitable combinations of up to 4th order o = o P
baryon — charm/strangeness correlations 0" (g 0™ (i 20
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Signatures of additional charm baryons
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Thermodynamic contributions of additional strange baryons

relative contributions of strange
baryons to strange mesons
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Thermodynamic contributions of additional strange baryons
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Hierarchical freeze-out of light & strange hadrons ?
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~10-5 MeV systematic difference in freeze-out T
from separate fits to light and strange hadrons

two separate freeze-out stages for light and strange hadrons ?
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Strangeness neutrality & strangeness chemical potential

medium formed in HIC is strangeness neutral: (ng)=0
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Strangeness, LQCD and freeze-out in HIC
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Additional strange hadrons & freeze-out in HIC
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Additional strange hadrons & RHIC BES
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Summary

hot-dense LQCD:
additional, yet unobserved strange & charm
baryons become thermodynamically relevant
near the QCD crossover

these additional strange baryons are important
for determining the "observed' freeze-out temperatures
of heavy-ion collision experiments

freeze-out temperatures for strange hadrons
obtained comparing LQCD and HIC expit.
favors presence of these additional hadrons
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