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❑ Primary Interaction

o Neutrinos interact with nucleons 

(protons/neutrons) inside a 

nucleus.

o Nuclear ground states: local Fermi 

Gas (LFG) v.s. spectral function 

(SF).

o Axial form factor: deuterium v.s. 

lattice QCD.

o QEL, RES, MEC, DIS …

❑ De-excitation of the remnant 

nucleus

o New feature comes with the 

implementation of GENIE-

INCL++.

o Photons, nucleons & clusters.

o Abla, GEMINI …

❑ Final State Interactions (FSI)

o Hadrons coming from neutrino 

primary vertex can re-scatter 

with other nucleons inside a 

nucleus.

o hA2018 model v.s. INCL++.

❑ GENIE builds a 

framework connecting 

the physics ingredients 

of neutrino scattering

o Combining different 

components while 

respecting the physics 

constraints.

o Providing more than 

one alternative model 

for each component.

Simulation of neutrino-nucleus interactions
❑ Next-generation long baseline neutrino oscillation experiments need improved simulation of 

neutrino-nucleus interactions.

❑ Physics ingredients

o Nuclear ground states

o Form factors

o Primary neutrino-nucleon vertex

o Final state interactions

o Nuclear de-excitation

❑ GENIE’s especially flexible code structure allows straightforward 

interchange of model components in comparisons with data.

❑ The MicroBooNE data reveal a preference for the LQCD axial form factor 

over deuterium fit.

❑ GENIE’s native hA2018 model achieves a better fit than the INCL++ 

model.

❑ MicroBooNE data in this study cannot discriminate between LFG and SF.

Conclusions
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