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The Reduced Basis Method
General differential 

equation

1) Choose a basis
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https://kylegodbey.github.io/nuclear-rbm

https://doi.org/10.1088/1361-6471/ac83dd

https://www.frontiersin.org/articles/10.3389/fphy.2022.1092931/full

and friends!

https://doi.org/10.1088/1361-6471/ac83dd
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It works!
5,000 times faster than the high fidelity*!

*Performance of the reduced basis method applied to nuclear scattering in relation to the high-fidelity solver is subject to variability depending on the actual efficiency of the high-fidelity
solver, leading one to wonder if this cautionary disclaimer, hidden within the depths of small print, might inadvertently spur contemplation upon the complexities and interdependencies of
computational methods and their inherent limitations within the domain of nuclear physics. Certain conditions may apply to your region, please consult your nearest computational Doctor.
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Going Bayesian with Surmise

EC paper, Christian and friends (2021)

https://www.sciencedirect.com/science/article/pii/S0370269321007176
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2 hours30 seconds

Kyle
Godbey

“A future where models are not 
defined by parameter values, but 
rather by distributions constantly 
updated with new data”

In regions of the nuclear chart away from stability, which represent a frontier in
nuclear science over the coming decade and which will be probed at new rare-
isotope beam facilities worldwide, there is a targeted need to quantify and
reduce theoretical reaction model uncertainties, especially with respect to
nuclear optical potentials.

(2022)



Coming soon
to an arxiv near you

• Neutrons and protons

• Emulating across energies

• ``Anomalies” seem gone

Title under revision…
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Tutorial 1 Minnesota Potential

1) Build a basis from principal 
component analysis and the 
free solution

2) Build the Galerking
projection equations

3) Use emulator for a new 
parameter value and celebrate!

https://doi.org/10.1016/j.physletb.2020.135719



Tutorial 2

1) Build basis for the wave 
functions and the potential

2) Build many emulators and
let them fight in a CAT plot

3) Select the fittest and go 
Bayesian with surmise

From zero to Bayes in minutes


