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This Paper

Abstract
✓ First joint analysis of  its kind

✓ Successful demonstration of  

cooperation between 

experiments

✓ Presents world-class 

precision on some of  the 

neutrino oscillation 

parameters



Main Article and Results
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Neutrino Oscillations
Wikipedia
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Neutrino Oscillations: What's Missing

Artwork by Sandbox Studio, Chicago with Corinne Mucha

APS/Carin Cain

Is there Charge-Parity violation 

in the Lepton sector?

Which neutrino is the heaviest?
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Why a Joint T2K and NOvA Fit?

Fig. 1

NOvA: great mass ordering resolution

T2K: stronger CP-symmetry separation
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T2K & NOvA

https://j-parc.jp/c/en/press-release/2025/10/23001631.html

https://j-parc.jp/c/en/press-release/2025/10/23001631.html
https://j-parc.jp/c/en/press-release/2025/10/23001631.html
https://j-parc.jp/c/en/press-release/2025/10/23001631.html
https://j-parc.jp/c/en/press-release/2025/10/23001631.html
https://j-parc.jp/c/en/press-release/2025/10/23001631.html
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Results

Fig. 2

Extended Data Table 3

The joint fit data favors the IO, 

however at a low significance 

(Bayes factor of  1.3).

World-leading precision!



9

NPC – Journal Club – Joint Neutrino Oscillation Analysis from the T2K and NOvA Experiments Luiz Prais

Results
Fig. 3
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Results
Fig. 4

Jarlskog Invariant: captures the "scale" of  CP violation



Methods and More
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Methods

The analysis uses a Bayesian approach 

through Markov Chain Monte Carlo

(ARIA for NOvA, MaCh3 for T2K) with 

containerized code to evaluate a joint 

likelihood over oscillation and nuisance 

parameters.

Complete integration: combining detector 

models, energy reconstruction, and 

uncertainties from both experiments 

simultaneously.

Extended Data Fig. 6
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Systematics

Systematics are carefully treated:

➢ Flux and detector systematics are largely uncorrelated between the experiments

(different beams, near detectors, etc.); left uncorrelated

➢ Cross-section uncertainties originate from common physics but are implemented in 

very different models. Could in principle be correlated through a joint model, but 

for the present study it's left uncorrelated.
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Systematics Extended Data Fig. 1

Largest systematic 

affecting θ23 tested under 

correlation studies.

Shows no significant bias
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What's the worst that could happen?

Systematics

Nightmare studies:
construct artificial systematic parameters, 

or highly inflate existing ones,

and look for their effects...
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Methods: Systematics Nightmare

Your Worst Joint Fit Nightmare:
Fully anticorrelated parameters! Thankfully they are not currently present
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Conclusions

A pristine collaborative effort between two long-baseline neutrino 

experiments.

Robust analysis methodology, placing world-leading constraints on 

the neutrino oscillation parameters at that time.

Do we live in the Inverted (neutrino mass) Ordering World?

Data suggests so...

…. BUT no such statistical significance to call it over yet!
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