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Motivation: Probing the Nuclear Phase Diagram in Finite
Baryon Density Region
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Our Model : iIEBE-MUSIC

Basic Scheme of Heavy lon Collision Modeling
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Bayesian Analysis: A Way of Systematic Comparison
between Models and Experimental Data

. P(Data | 6)P(6)
An Inverse Problem: Bayes Theorem P(0|Data) =
P(Data)
@ : Model Parameters
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Posterior distributions provide statistically robust constraints on the model parameters. But the
ikelihood must be calculated at millions of parameter points, so we need emulators!
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Quantifying Emulator Performance
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Posterior from Different Emulators
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Predicting Observables from Posterior Distribution which
are/are not Part of Calibration
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Constraints on QGP Viscosity
Shear Viscosity [nT/(e + P)](up) Bulk Viscosity [T/ (e + P)|(T)
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- The Shear viscosity shows a significant increase in the interval [O, 0.2 GeV|.

- The bulk viscosity reaches a peak ~ 012 at around 200 MeV.
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Constraints on initial stopping

Q0% prior
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Sensitivity Analysis: What Observables Help to Constrain
Which Parameters?

Sobol Indices quantifies global sensitivity of each observable
to the model parameters
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Summary

- We have performed a systematic Bayesian analysis with RHIC BES data using a (3+1)D

fraomework.

- We got robust constraints on shear and bulk viscosity as a function of ugp and T respectively.

- We performed global and local sensitivity analysis to qua
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- Our next step is to expand our data set, explore energy dependence of various parameters
using Bayesian model selection method.
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To understand sensitivity in the relevant parameter region we defineg,

Z<5ya59 ) post (50;00:) L, Green is pOS|t|v¢ COfrre OI'ZIO.”] and pink is
negative correlatior
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- Looking at how the bulk viscosity parameters change with particle yield: bulk viscosity has o
nositive correlation with particle yield (entropy production).

- It has a negative correlation with anisotropic flow (viscous damping) and mean p (bulk viscosity

resists expansion) .
Syed Afrid Jahan (Wayne State) Ee 005 1212



