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MERMAID: Zero-Meson BDT

 Machine-Enhanced RHC Meson Abolition ID — BDT trained to identify events
without mesons
* Trained on multi-track events (e.g. one muon + N hadrons or mesons)
* [nputs:
» convolutional neural network likelihood scores for pions, protons and
electromagnetic particles
* width of any shower
* gap between the interaction vertex and shower
* |likelihood of the event containing a Michel electron

Input variable: kPionID

TMVA overtraining check for classifier: BDT_AdaBoost
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NOVA Near Detector zero-meson event display

Measurement Observables

* Double-differential measurement in muon kinematics: kinetic energy (T},) and
scattering angle (6,
 Measurements of neutrino energy and momentum transfer
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Migration matrices for the muon kinematic variables
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Uncertainties

* Systematic uncertainties are dominated by cross-section modelling uncertainties,
and a beam flux uncertainty of ~ 9%
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* For all E,, and for high T, the GENIE AR23 tune (the default DUNE tune) shows the
greatest discrepancy with the NOvA-tuned simulation, while GIBUU gives closer
agreement in terms of the normalisation

* Atlow T,,, GENIE AR23 and NuWro show the closest agreement with the NOVA tune,
with GIBUU and NEUT performing less well

 Comparing unfolded MC with MC Truth demonstrates closure and partially validates
the analysis framework

Next Steps

* Further 2p2h systematic studies
* Data-driven background constraint studies
* Box-opening to look at real NOvVA data
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