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Emulators as part of computational research 
in nuclear physics
• Recent years have witnessed success in emulating nuclear bound and continuum 

states calculations.

• Many other nuclear physics topics (important for FRIB, Jlab, EIC, and astrophysics) 
are waiting to be explored: nuclear resonances, responses, and reactions, (time-
dependent) density functional theory, bridging theory and experiment, and more.   

• Synergy between ML and model-driven emulators expands their capability (or one 
way to achieve physics informed ML).

• In nuclear physics, our recent work combines Gaussian process and model-driven 
emulators for quantum three-body scattering.

• The synergy is a new research direction in the field of model order reduction and has 
great potential in nuclear physics as well.
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decomposition (POD) – when applied to nonlinear time-dependent parametrized partial differential equations 
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