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Blois 2024
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Event reconstruction and analysis

Use convolutional neural 
networks for: 

• rejection of background 
events from cosmic ray 
muons 

•Neutrino interaction 
flavour identification 

•Particle identification 

CC νμ

CC νe

NC

Correct Near detector Monte Carlo to match near detector data  
• Extrapolate these corrections to Far Detector predictions (take into 

account beam divergence, detector performance + oscillations) 

• gives FD  prediction with constrained systematic uncertainties 

Compare FD data to predicted rates of neutrino events to extract 
oscillation parameters using Bayesian or Frequentist statistics 

Eν

J. Wolcott
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New for 2024

More data! New  
Selection

Improved detector  
simulations

Improved uncertainty 
predictions
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 and mass orderingδcp

Both  and the mass ordering affect 
the amount of asymmetry between 

 

δCP

νe and νe

NOvA’s data point lies in region where 
effects are degenerate

Need more antineutrino data to 
disentangle these effects!
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 sector resultsν2 − ν3
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Preliminary
Published

§ 2024 result, PRELIMINARY
§ based on 2020 ana.
† Neutrino-2022 result

¶ SKI-V result, arXiv:2311.05105
‡ based on SK IV and T2K 2020, arXiv:2405.12488
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°0.12 4.8%

2.40 +0.08
°0.09 3.5%

2.466±0.060 2.4%

2.511+0.060
°0.059 2.4%

2.506+0.039
°0.052 1.8%

2.40 +0.05
°0.04 1.9%

2.429+0.039
°0.035 1.5%

2.429+0.040
°0.035 1.5%



NOvA-only  result has world leading precision for single experiment 
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Δm2
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Summary

• Strong preference for 
normal ordering when  
2D reactor constraint is 
applied to  and 

 

• Goal to double 
antineutrino data 
before end of running

θ13
Δm2

32

• New NOvA results with almost 2x neutrino data and analysis 
improvements

• Most precise single experiment measurement of Δm2
32

Thank you!
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Backups
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New for 2024
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Systematics
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Octant and δCP
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 precision IOΔm2
32
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