
Triple Differential Cross Sections in 𝜇 Kinematics & Leading 𝜋± Angle—Looking Toward DUNE

Comparisons between forthcoming data and various generators can inform future modeling and tuning 
efforts, improving our understanding of CC RES and DIS as we approach DUNE

Systematics Uncertainties Well Developed

Large cross section uncertainties highlight a challenge for DUNE—
encouraging further, high statistics, precision explorations of the CC RES and DIS phase space

The NOvA Beam Energy, Pion Topologies, and Pion Angular Reconstruction

LS cells ~4cm width + 𝑥, 𝑦  orientation: limits tracking resolution
• Pion identification possible – 𝐸𝜋 difficult, 𝜃𝜋 easier!
• Empowers 𝜎 measurements beyond 𝜇 kinematics alone!

NOvA can measure
high statistics
pion-enhanced
samples via
multidifferential cross 
sections directly relevant to 
the resonance region in DUNE𝟗𝟒% pure 𝝂𝝁 beam

92% pure 𝜈𝜇 beam
(not shown)

NOvA sits off axis to the 
FNAL NuMI beamline
• 𝐸𝜈 ~2GeV
• CC RES + DIS!!
Segmented liquid 
scintillator detectors
𝟏𝝁𝐍𝝅𝑿 selection
• ~67% purity, ~5% efficiency

3D 
reconstruction

Functionally identical ND & FD designed with 𝝁 range and 𝒆 identification in mind

Simulated 
1𝜇−1𝜋+2𝑝
signal event

Will be newest triple differential 
measurement in NOvA ND!

 
Framework validated with 

simulation: demonstrates closure!
 

Some tensions between NOvA Tune, 
GiBUU 2023, and NuWro

Systematic uncertainties large 
but mostly expected

 

Largest contributors remain 
detector and cross section 

systematics
 

Next steps: Sidebands, more 
Fake Data Studies
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Active long-baseline 
experiment in the US!
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