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The different stages of Heavy-Ion collisions
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Tµν = euµuν � (P + Π)∆µν + �µν ; �µTµν = 0

based on https://github.com/Duke-QCD



Collection of parameters
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Parameter Description
Tc Temperature of const. �=s(T), T < Tc
�=s(Tc) Minimum �=s(T)
(�=s)slope Slope of �=s(T) above Tc
(�=s)curve Curvature of �=s(T) above Tc
(�=s)peak Temperature of �=s(T) maximum
(�=s)max Maximum �=s(T)
(�=s)width Width of �=s(T) peak
Tswitch Switching / particlization temperature
N(5.02 TeV) Overall normalization (Pb–Pb 5.02 TeV)
N(2.76 TeV) Overall normalization (Pb–Pb 2.76 TeV)
N(200 GeV) Overall normalization (Au–Au 200 GeV)
p Entropy deposition parameter
w Nucleon width
�k Std. dev. of nucleonmultiplicity fluctuations
d3

min Minimum volume per nucleon
�fs Free-streaming time
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Trento p-value, http://qcd.phy.duke.edu/trento/
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Bayesian parameter estimation
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Bayes’ theorem:

P(HjE) =
P(EjH) � P(H)

P(E)

P(E) =

n∑
i=1

P(EjHi)P(Hi)

Find optimal set of model parameters
that best reproduce the experimental
data.
Utilise constraints, such as flow
observables, to help narrow down the
�=s(T) and such.

Maxim Virta, maxim.virta@cern.ch 15. January, ATHIC 2025 2/11



Results: Jyvaskyla (2022) { combined collision energy analysis (2.76 + 5.02 TeV)
barcolor

1 Signi�cantly
improved �= s(T)
uncertainty

2 Non-zero �=s(T)

3 Overall better
convergence for
parameter
components

1

2

Together with two collision energies and added observables, the uncertainty has reduced!

J.E. Parkkila, A. Onnerstad, M. Virta, S.F. Taghavi, C. Mordasini, A. Bilandzic, D.J. Kim, Phys. Lett. B 835 (2022) 137485
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How to improve?
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Add more independent and sensitive data!
Use separate centrality binning for each parametrisation

Maxim Virta, maxim.virta@cern.ch 15. January, ATHIC 2025 4/11



How to improve?
barcolor

Add more independent and sensitive data, inclusion of RHIC data
Use separate centrality binning for each parametrisation
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Not quite...
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What are we putting in?
barcolor

Add more independent and sensitive data!
Use separate centrality binning for each parametrisation
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