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Simulation of neutrino-nucleus interactions Conclusions

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.

1 GENIFE’s native hA2018 model achieves a better fit than the INCL++
EI

d Next-generation long baseline neutrino oscillation experiments need improved simulation of m
neutrino-nucleus interactions.
1 Physics ingredients
o Nuclear ground states
o Form factors
o Primary neutrino-nucleon vertex

o Final state interactions

o Nuclear de-excitation
model.

MicroBooNE data in this study cannot discriminate between LFG and SF.
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Table 1: y?/ndf (p-value) of MC and reference simulations relative to MicroBooNE data.
Configuration dpr vs. dar® opr oar Pu Dp
l De-excitation of the remnant N/LFG + F-2° 1 hA2018 35.98/49 (0.92)  6.78/13 (0.91)  3.47/7 (0.84) 16.29/26 (0.93) 16.05/15 (0.38)
nucleus SF + Fy¥°P 1+ hA2018 34.25/49 (0.95)  6.36/13 (0.93)  5.19/7 (0.64) 18.82/26 (0.84) 15.59/15 (0.41)
i L N/LFG + FPe + hA2018  44.21/49 (0.67)  9.59/13(0.73) 10.19/7 (0.18) 20.89/26 (0.75) 19.95/15 (0.17)
o New feature comes with the N/LFG + F;¥° £+ INCL  56.01/49 (0.23)  9.09/13 (0.77)  5.75/7 (0.57)  17.66/26 (0.89) 26.94/15 (0.03)
mblementation of G SF + F2¢ + hA2018 43.52/49 (0.69) 11.91/13 (0.54) 11.12/7 (0.13) 30.98/26 (0.23) 24.93/15 (0.05)
SF + F;¥P + INCL® 66.61/49 (0.05) 15.72/13 (0.26)  5.47/7(0.60) 23.91/26 (0.58) 32.25/15 (0.01)
' Y g . N/LFG + FP¢* + INCL 68.42/49 (0.03) 16.33/13 (0.23)  8.73/7(0.27) 27.98/26 (0.36) 31.56/15 (0.01)
o Photons, nucleons & clusters. n SF + FPe + INCL 81.91/49 (0.00) 23.94/13 (0.03) 10.01/7 (0.19) 35.08/26 (0.11)  38.83/15 (0.00)
Y MicroBooNE Tune 42.61/49 (0.73)  7.31/13(0.89)  3.96/7 (0.78) 24.59/26 (0.54) 17.38/15 (0.30)
o Abla, GEMINI ... F5 Remnant AR23 38.05/49 (0.87) 10.63/13 (0.64)  7.56/7(0.37) 28.96/26 (0.31) 24.07/15 (0.06)
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2 The x?/ndf (p-value) in this column include contributions from intermediate dar bins not shown in Fig. 1.

® Best empirical tune.
¢ Most theoretical tune.
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