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Quark-Gluon Plasma (QGP)

initial stage

hydro stage

post-hydro stage

jets

time initial conditions 
(Trento+free-streaming)

viscous hydrodynamics 
(MUSIC)

particle sampler 
(iSS)

hadronic transport 
(SMASH)
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QGP 
(bulk medium)

energetic particles

low  particlespT

high  particlespT

observables: 
nuclear 

modification factor 
, …RAA

transport coefficients: 
jet transverse 

momentum diffusion 
coefficient , …̂q

observables: 
anisotropic flows 

, etc.; mean v2, v3 pT

transport coefficients: 
viscosity , …η/s, ζ/s

soft sector

hard sector

P(θs, θh ∣ Ds, Dh) ∝ P(Ds, Dh ∣ θs, θh) ⋅ P(θs, θh)
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soft sector

hard sector

P(θs ∣ Ds) ∝ P(Ds ∣ θs) ⋅ P(θs)

P(θh ∣ Dh) ∝ P(Dh ∣ θh) ⋅ P(θh)

▸ missing constraints from Dh

▸ missing uncertainties from θs

QGP 
(bulk medium)

energetic particles

low  particlespT

high  particlespT

observables: 
nuclear 

modification factor 
, …RAA

transport coefficients: 
jet transverse 

momentum diffusion 
coefficient , …̂q

observables: 
anisotropic flows 

, etc.; mean v2, v3 pT

transport coefficients: 
viscosity , …η/s, ζ/s

bulk medium 
evolution with 
fixed θs
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soft sector parameters

first inference 
from soft sector 
observables

second inference 
from hard sector 
observables

▸ Joint inference (fixed ): 

 

▸ If datasets are independent: 

 

▸ Sequential inference

 

▸ Update knowledge of  with new data 

θh

P(θs ∣ Ds, Dh) ∝ P(Ds, Dh ∣ θs) ⋅ P(θs)

P(Ds, Dh ∣ θs) = P(Dh ∣ θs) ⋅ P(Ds ∣ θs)

P(θs ∣ Ds, Dh) ∝ P(Dh ∣ θs) ⋅ P(Ds ∣ θs) ⋅ P(θs)
= P(Dh ∣ θs) ⋅ [P(Ds ∣ θs) ⋅ P(θs)]

θs Dh

first inferencesecond inference


