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C O N C L U S I O N S
• While 1st osc. maximum will be throughly studied at Kamioka, exploring 1st 

osc. max. (in addition to 2nd osc. max.)  in Korea is a tremendous opportunity 

• 1st osc maximum at 1100 km is >1 GeV  

•  CCQE/0π is no longer dominant 

• Large contribution CC1π channel should be considered
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FIG. 8: The oscillation probabilities for � = 0,⇡/2,⇡, 3⇡/2 and normal and inverted mass ordering

are shown for neutrinos (top) and antineutrinos (bottom). Expected muon (anti)neutrino spectra

at 1.5� o↵-axis with arbitrary normalization are shown for comparison.
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• νe CC1π
+
 developed using current  fiTQun 

• potential to enhance  MH and CPV 

• hopefully still can be improved 

• alternative method based on convolutional 
neural network under investigation 

• promising with 1Re/μ separation 

• additional channels (e.g. CCπ
0
) should be 

considered. 

• Multi-sample sensitivity sample under development



N E X T  S T E P S  A N D  F U T U R E  P L A N S
6.10. Multi-Ring Fit
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Figure 6.38: Reconstructed invariant mass calculated using the 2nd and the
3rd rings for events reconstructed as 1µ + 2e ring by fiTQun(left column)
and APFIT(right column), in the FC atmospheric neutrino MC. The upper
row is for visible energy in the range 0.32 − 1.00 GeV, and the lower row
is for 1.00 − 3.16 GeV. Each true final state is shown in different colour
in the plots, and the true νµCC 1π0 events which are targeted by the ring
selection is shown in cyan. As shown in the plots, a clearer and larger peak
is seen in the fiTQun plots near the π0 mass ∼ 135MeV/c2, which indicates
that the π0 was reconstructed properly with higher efficiency. The event
rate and the purity of the νµCC 1π0 events which pass the invariant mass
cut as indicated by the magenta arrows are also shown in the plots.
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• Short term: 

• finish sensitivity study with existing νe 

CC1π+ samples 

• rerun selection on T2K-SK samples 
(beam instead of atmospheric) 

• adapt framework to handle multiple 
samples 

• Midterm: 

• continue development of fiTQun νe 
samples  

• Explore νe CC π0 samples 

• work will mainly be in the context T2K and 
will need to be translated to T2HKK 

• Longterm  

• develop CNN framework for multi-ring 
reconstruction


