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Roadmap to a new lattice-based EoS
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A lower limiting temperature

] More states

Hagedorn observed an exponentially rising spectrum
which led to the conclusion there was a limiting
hadron temperature

N(m) :/o p(m/)dm';  p(m) ~m~%e™/ T

( Adding more hadronic states supports
10 — SMASH, Ty ~ 174 MeV 1 L the exponentially rising spectrum
PDG21+, Ty ~ 167 MeV <

: : : : The extracted temperature becomes
0.5 1 1.5 2 2.5 3 ( closer to the pseudo-critical
m [MeV] L

temperature from LQCD
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HRG partial pressures vs LQCD
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HRG partial pressures vs LQCD

The new PDG2021+ list is in
agreement with the previous
results from PDG2016+.

Disagreement with lattice data
hints at missing strange
resonances (A, X, £, )

New high-confidence Q
baryon contributes
pronouncedly to the triple-
strange partial pressure
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Thermal model yields
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A two-freeze out scenario has a better
agreement with experimental data
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Thermal model yields

A two-freeze out scenario has a better
agreement with experimental data
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New hadronic list

i
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The new resonances and decays
significantly improve the fits to
experimental data at LHC energies
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Modeling the list with intermediate states

[ 1 = 2 decays needed for SMASH

Model 3 and 4-body decays
with intermediate states

SMASH Input:
1. Particle list
2. Decay modes
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Identified particles spectra

f The addition of more h The adaptation of the list to 4 Impact on
resonances and modification of only have 1 — 2 decays extracted bulk
decay channels has a small causes the slope to change viscosity with
S effect on the particle spectra P SMASH as
_ afterburner J
W0 ——————————— N S AN :
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PDG21+
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Identified particles spectra

Tt + T KT+ K~ p+D
SMASH list 0.7495 1.109 1.6015
PDG2021+ (1 — 2 decays) 0.602 0.908 1.4155
PDG2021+ (1 — all decays) 0.566 0.908 1.4165

Experiment

0.5682 £ 0.0320

0.9177 £0.0140  1.4482 4 0.0244

Although changing the list does not affect
the spectra too much, it impacts (pr)

|

The mean-transverse momentum is
affected by using 1 = 2 or 1 - all
decays
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Open-source code

-

The list can be easily
updated and coupled
to external tools

/

List and generating

scripts will be

PDG generating script

v ‘ ‘ ‘

ThFIST SMASH Full
input input decays
I \_> CMF
Module;
see N.
Cruz’s talk
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README.md

PDG21+

Description

L publicly released

\

)

|

PDG21+ is a hadron list that contains all hadrons (no charmness) listed on the Review of Particle Physics, along
with their quantum numbers and decays. A collection of Python scripts is provided to help formatting the list for
use with : , and other post-processing tools.

Please see

10

for details and cite when using the list.
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Conclusions/Outlook

» Lattice hints at additional strange hadronic states
» Hadronic resonances push HRG toward a better agreement
with lattice at temperatures near the transition
* Anew list, PDG21+, was built with the latest experimental
data available
* The list was implemented into SMASH with help of
intermediate states
 Future work is directed towards building an EoS and study
freeze-out (J. Karthein, C. Ratti and students)
"« KEY TAKEAWAY: If SMASH is used as an afterburner, one A
wants a consistent EoS-afterburner relation to be consistent
. with lattice 2 updated SMASH particle list y
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