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Current Experiments
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T2K in Japan: 295 km, 0.6 GeV

NOvA in USA: 800 km, 2 GeV

Designed such that: Δ𝑚31
2  𝐿 / E  = 

𝜋

2
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T2K POT Sophie King, Neutrino 2026



T2K Cross-section
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Sophie King, Neutrino 2026



T2K event sample
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Sophie King, Neutrino 2026



Results from T2K
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Normal Ordering, Upper Octant, 𝛿𝐶𝑃  = -90o 

Sophie King, Neutrino 2026



Results from T2K
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The biggest improvement in the latest T2K result is 
due to the improved interaction model

Sophie King, Neutrino 2026



NOvA POT
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Zoya Vallari, Neutrino 2026



NOvA Cross-section
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Zoya Vallari, Neutrino 2026
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NOvA event sample Zoya Vallari, Neutrino 2026



Results from NOvA
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Normal Ordering, Upper Octant, 𝛿𝐶𝑃  = 180o 

Zoya Vallari, Neutrino 2026

Zoya Vallari, Neutrino 2026
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Results from NOvA

Global agreement among 
atmospheric and accelerator 
experiments. 

Zoya Vallari, Neutrino 2026



The Mismatch
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• Both Normal ordering, NOVA
•  Both Higher Octant
• CP Phase -  Interesting



Joint-Fit

13S. Abubakar et al. [T2K and NOvA], Nature 646, no.8086, 818-824 (2025), arXiv:2510.19888

• Both ordering is favoured
•  Higher Octant
• CP Phase-  Interesting



Joint Fit
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Zoya Vallari, Neutrino 2026



𝜃23 and 𝜃13 : NOvA
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Zoya Vallari,, Fermilab 2024

Observations

• NOvA 𝜃13 fit higher than the reactor value 

• Without reactor fit – Lower Octant
• With Reactor fit – Higher Octant 

Zoya Vallari, Neutrino 2026



𝜃23 and 𝜃13 : Joint fit

16Zoya Vallari,, Fermilab 2024

Observations and Questions

• T2K+NOvA 𝜃13 fit higher than the reactor value 
- Why ? New Physics ?
- What about the individual T2K and NOvA fit to 𝜃13

• Without reactor fit – Lower Octant
• With Reactor fit – Higher Octant 



Mass ordering
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T2K: Normal Ordering
NOvA: Normal Ordering
T2K+NOvA: Inverted Ordering

Zoya Vallari,, Fermilab 2024



𝛿𝐶𝑃 and 𝜃23 
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Observations and Questions

T2K: -90o, NH, HO

NOvA: 180o, NH, HO

T2K+NOvA: -90o, IH, HO

Zoya Vallari,, Fermilab 2024



Effect of Reactor Prior of 𝜃13 and Δ𝑚31
2
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Without Reactor: Degeneracy in Octant and clear Inverted
With Reactor 𝜃13 : Degeneracy in hierarchy and clear HO
With Reactor 𝜃13 and Δ𝑚31

2  : same as reactor 𝜃13 Tomáš Nosek, KEK 2024



Food for thought
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• Why accelarator 𝜃13 measurement higher that Reactors ?
- New Physics ?

• What if T2K, NOvA and T2K+NOVA data is fitted without reactors
- Does that change the fit to 𝛿𝐶𝑃  ?
- Does that change fit to the Octant ?

• Why the mismatch in 𝛿𝐶𝑃 in T2K and NOvA ?
- New Physics ?
- Cross-section modelling ?

• Why T2K+NOvA prefer inverted ordering ?
- Related to 𝜃13  prior ?



Food for thought
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• Why T2K+NOvA 𝜃13 measurement higher that Reactors ?
- New Physics ?

• What if T2K, NOvA and T2K+NOVA data is fitted without reactors
- Does that change the fit to 𝛿𝐶𝑃  ?
- Does that change fit to the Octant ?

• Why the mismatch in 𝛿𝐶𝑃 in T2K and NOvA ?
- New Physics ?

• Why T2K+NOvA prefer inverted ordering ?
- Related to 𝜃13  prior ?

Thank You
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