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Relativistic Heavy-TIon Collisions
made by Chun Shen
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* Relativistic heavy ion collisions are a multistage

process. Patched together phenomenological models.

Bayesian analysis is the way to go.
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* Jo make model predictions with uncertainty qualification
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Motivation: Exploring the QCD Phase Diagram

* Nuclear matter can have different phases.
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In LHC energies of TeV we consider the nuclei to be pancakes
At RHIC BES energies we want to consider dynamics in the beam direction too

Hence, a (3 + 1)D Bayesian analysis 3/6



Inclusion of directed flow v, (y)
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 We want to constrain the longitudinal structure and Equation of State.

» Using rapidity dependent observables like v,(y) gives us information about the

longitudinal dynamics, thus we can obtain robust constraints on the shear and bulk
viscosity.

* |n our initial state model, we use a generalized form for the energy density.
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Our Work: New Parameterization for Energy
Density in 3D Glauber Model
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Preliminary Results

* QOur first step is to compare experimental data with simulations from the prior range.
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Our next step is to train the emulators i.e the surrogate models on the design points.
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Summary

 We have made a Bayesian framework which will use the observable directed flow to

constrain longitudinal structure. Rapidity dependent directed flow has not been used
IN any previous Bayesian analysis.

* We have also employed a generalized parameterization for the initial energy density.

 We have obtained reasonable predictions from our simulations. We are currently
setting up the Bayesian analysis.
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