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Presentation Outline

• Motivation: why and how we study the nuclear force, chiral effective 
field theory, generative machine learning

• Project Details: goal of project, model architecture

• Preliminary Results: 1S0 neutron-proton channel

• Future Extension: next steps for this project
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Motivation

• The nuclear interaction is essential for describing atomic nuclei and 
matter in astrophysical environments.
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Source: ESO, An isolated 

neutron star in the Small 

Magellanic Cloud



Motivation

• Chiral effective field theory is an effective tool for studying the nuclear 
force.
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Motivation
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Motivation
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• In recent years, advancements in the field of machine learning have 
led to the development of generative models that can produce new 
data from existing data distributions.

• One of these are normalizing flows.

Source: Simon Boehm, The Normalizing Flow Network
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Preliminary Results
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Future Extension

• We hope to apply this technique to nuclear many-body calculations 
and nuclear three-body forces.
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Source: Institute of Science Tokyo,

Unraveling the Origins of the 

Universe: Physicist Kimiko 

Sekiguchi Finds Experimental 

Proof of three-nucleon force 
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Supplementary Material
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• The primary way of studying the nuclear interaction is by viewing it 
through a scattering process.
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