Estimation of nuclear deformation using Bayesian analysis
In the initial state of heavy ion collisions
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1. Abstract

We estimated the nuclear deformation B, of 2°Xe using v, (centrality 0-5%) from Xe + Xe collisions 5.44 TeV (ALICE, LHC).

Bayesian analysis shows that «, is constrained, while B, remains uncertain.

2. Nuclear Deformation 5. Bayesian AnalysisP!
» Atomic nuclei are quantum many-body systems bound by the strong interaction Provides probability distributions of parameters (Bz, Kz)
» Nuclear shape is a key probe of nuclear structure as follows
» Many nuclei are deformed |
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» Simultaneous fit of multiple observables and parameters
» Fitting Is possible even when variables are correlated

Goal: Estimate quadrupole deformation 8, of 12°Xe

3. Probing Nuclear Deformation

b . Result

» Calculate the probability of parameters using experimental data
v, (centrality 0-5%)
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4. Model Calculation
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N _ » The determination of centrality is crucial, it is unclear whether entropy is an
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* Include additional observables (e.g. v,{4}, v3)P!
« Perform hydrodynamic calculations [6ll’]
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