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Improved Langevin EquationPART 1

• Thermal random force

• Recoil force from gluon emission (Higher Twist [Phys. Rev. Lett. 85, 3591])

where 𝜂𝜂𝐷𝐷 𝑝𝑝 ≈ 𝜅𝜅
2𝑇𝑇𝑇𝑇

, 𝜅𝜅 = 𝜅𝜅⊥ = 𝜅𝜅∥, �𝑞𝑞 = 2𝜅𝜅⊥

• Drag force



𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝛼𝛼(1 + 𝛽𝛽(
𝑇𝑇
𝑇𝑇𝑐𝑐
− 1))

Diffusion coefficient: 𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 = 8𝜋𝜋/(�𝑞𝑞/𝑇𝑇3)

Improved Langevin EquationPART 1

inspired by previous study on shear viscosity [Phys. Rev. 
C91, 054910 (2015)].

𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 =
1

1 + 𝛾𝛾2𝑝𝑝 2 𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 +
𝛾𝛾2𝑝𝑝 2

1 + 𝛾𝛾2𝑝𝑝 2 𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝



Simulation PipelinePART 2
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Best fit of bulk medium observables 

Simulation PipelinePART 2
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Bayesian AnalysisPART 3

Answer the following 
question:

Given the model and the 
experimental data, can we 
constrain the model 
parameters?
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Posterior distribution of model parameters

𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋

=
1

1 + 𝛾𝛾2𝑝𝑝 2 𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

+
𝛾𝛾2𝑝𝑝 2

1 + 𝛾𝛾2𝑝𝑝 2 𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝛼𝛼(1 + 𝛽𝛽(
𝑇𝑇
𝑇𝑇𝑐𝑐
− 1))

𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 = 8𝜋𝜋/(�𝑞𝑞/𝑇𝑇3)
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Comparison with experimental data 
using sets of parameters sampled 
from posterior distributions.

𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋

=
1

1 + 𝛾𝛾2𝑝𝑝 2 𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

+
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𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝛼𝛼(1 + 𝛽𝛽(
𝑇𝑇
𝑇𝑇𝑐𝑐
− 1))

𝐷𝐷𝑠𝑠2𝜋𝜋𝜋𝜋 = 8𝜋𝜋/(�𝑞𝑞/𝑇𝑇3)
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Posterior distribution of the transport coefficients
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Comparison to other models
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Prediction of D meson 𝑣𝑣3 at PbPb 5.02TeV

Bayesian AnalysisPART 3



Thank you!
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