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Three-Dimensional Cross Section Results

Importance of E  measurement:
Separates interaction types: QE/RES/DIS
Crucial for oscillation physics
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Signal Definition and Event Selection:
𝜈 CC Inclusive
3D phase space: {E  , P , 𝜃  }
68% Efficiency, 92% Purity
~110k selected events
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Fake Data Studies using Data-Driven Model Validation

Xs and Stat Uncertainties Only:
Model validation detects mismodeling at 3.5 𝜎
Unfolded cross section only biased by 1.1 𝜎

All Uncertainties:
Neither model validation (p=0.87) nor unfolded cross section
(p=0.99) show significant bias

In all cases the model validation tests demonstrate a higher
sensitivity to mismodeling than the unfolded cross section
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Scaled E  Fake Data Studyp

𝜒2/ndf (red) and converted 𝜎  significant (blue) for model validation GoF tests (dots)
and unfolded cross sections (lines) as a function of proton energy scaling fraction.

𝜇hadDistribution over {E   ,  𝜽  }  with and without constraint from {P , 𝜽  }  for fully and
partially contained events using Xs and stat uncertainties (left) and partially

contained events using all uncertainties (right).
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Xs and Stat Uncertainties Only:
Model validation detects mismodeling at +-20% E
Unfolded cross section displays significant bias at +- 25% E

All Uncertainties:
Model validation detects mismodeling at +-30% E
Unfolded cross section does not find significant bias

In all cases the model validation tests demonstrate a higher
sensitivity to mismodeling than the unfolded cross section
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MicroBooNE’s Three-Dimensional
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