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Long-Baseline Accelerator Neutrino Experiments
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Long-Baseline Accelerator Neutrino Experiments
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Long-Baseline Accelerator Neutrino Experiments

Physics Sensitivity
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Long-Baseline Accelerator Neutrino Experiments

Physics Sensitivity: Matter-Antimatter Differences

CP-Violation
Ocp has opposite impact on appearance probability
for neutrinos and antineutrinos
Enhancement or Reduction

Mass Ordering
Matter Effect has impact on on appearance probability
Enhancement or Reduction depends on Ordering

Source of degeneracy

Matter Effect has opposite impact on appearance

probability for neutrinos and antineutrinos
Enhance or Reduction
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Long-Baseline Accelerator Neutrino Experiments

Physics Sensitivity: Matter-Antimatter Differences

CP-Violation

Ocp has opposite impact on appearance probability
for neutrinos and antineutrinos
Enhancement or Reduction

Mass Ordering
Matter Effect has impact on on appearance probability
Enhancement or Reduction depends on Ordering

Source of degeneracy

Matter Effect has opposite impact on appearance

probability for neutrinos and antineutrinos
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The NOvVA Near Detector

Giant hydrocarbon nuclear targets
67% C, 11% H with 16% Cl, 3% Ti, 3% O

Tracking Calorimeter
- Liquid scintillator filled PVC tubes
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NOvVA Event Topologies

X, = 38 cm (6 planes longitudally, 10 cells transversely
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Analysis Sample
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Daily antineutrino beam —— Accumulated antineutrino beam

2024 analysis dataset

2020 analysis dataset
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Antineutrino Mode: 12.50 x 102%° POT
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FD Selected Events
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Systematic Uncertainties

Detector Calibration
Neutrino Cross Sections
Lepton Reconstruction
Detector Response
Neutron Uncertainty
Near-Far Uncor.

Beam Flux

Total syst. error

Statistical error
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Parameter Extraction

NOVA Preliminary
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* 2024 result, PRELIMINARY
§ based on 2020 ana.
t Neutrino-2022 result

|Am3,|, 1072 eV?

T SKI-V result, arXiv:2311.05105
¥ based on SK IV and T2K 2020, arXiv:2405.12488

NOVA has the best measurement from a single experiment of Am3, at a 1.5% precision
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Parameter Extraction

NOvVA Preliminary
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Parameter Extraction

NOVA Preliminary
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NOVA has mild preference for Normal Ordering
77% probability with Bayes Factor of 3.3

If you use 2D constraints in 8;3 and Am? from Daya Bay the probability is 87%
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Parameter Extraction

NOvVA Preliminary
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Parameter Extraction

NOVA Preliminary
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NOVA has mild preference for Upper Octant
69% probability with Bayes Factor of 2.2



Summary and Outlook

NOVA has the best single-experiment measurement of |Am§2| with a precision of 1.5%

Slight preference for
Upper Octant

Normal Mass Ordering

NOvVA will operate until the beginning of 2027
We will have updated oscillation results

We collected a rich sample of Near Detector event that will be analyzed for
cross-section analyses

New cross-section results coming out.
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