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Long baseline neutrino oscillation experiment – a precise 
way to probe the mixing of the muon neutrino with other 
neutrino flavours.
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Sophisticated systematic model is necessary

We want to 
extract this!
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Neutrino oscillations results
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The latest T2K oscillation results The most recent Hyper-K long baseline 
sensitivity studies

10 HK years

+

Why Wilks’ theorem is not valid?

• Physical boundaries:

• Degeneracies in PMNS model:                    ,

octant, sign ofFeldman-Cousins method
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                         ,if Wilks’ theorem conditions are

satisfied where     = # of params of interest

• Otherwise Feldman-Cousins method is used

- parameters of interest scan me

First T2K oscillation analysis including 
data after Gd loading in Super-K 

Protons on target (POT) =

Assumed oscillation parameters values

295 km J-PARC

Hyper-K

Super-K

New powerful frequentist far detector fitter 
implemented in Hyper-K

Scaling of T2K inputs done to reproduce HK MC 
simulations and systematic constraints

Comprehensive sensitivity studies performed to all 
oscillation parameters for 10 years of HK operation
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