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Bayesian analysis as a 
tool for nuclear reactions

Lovell et al. , JPG (2020)

- Use for calibration of the effective interactions 
in the model

- Propagation to all desired observables
- Exploration of parameter sensitivities
- Versatile approach to experimental design 
- Quantitative method for model comparison
- Quantitative method for model mixing
- Emulators for complex reactions

Catacora-Rios et al. 
PRC 100, 064615 (2019)

King et al. PRL (2019)

PRC 104, 064611 (2021)
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Surer et al., PRC 106, 024607 (2022)



DNP Fall meeting 2015 – LRP presentation
We expect much progress in the next decade!

From theory we will have:
• Microscopic reaction theories applicable to heavy nuclei and rooted in 

QCD with predictive power for transfer, breakup and fusion.
• A spectroscopic-quality nuclear energy density functional rooted in 

QCD
• Few percent uncertainties in the prediction of the symmetry energy for 

the equation of state of nuclear matter, including its isospin and 
density dependence.

• Few percent uncertainties in the prediction of nuclear matrix elements 
relevant for the neutrinoless double better decay tonne scale 
experiment.

• Plus all the surprises along the way…


