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Atmospheric Neutrinos (1997) Solar Neutrinos (2001) 

Super-K 414 days SNO Heavy water only 



Confirmations: MACRO, Soudan 2, K2K, MINOS, KamLAND,  

with high precision by MINOS and KamLAND 
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Source Detector

Flight Baseline

Mass-squared splittings.
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no spectral distortion
or day/night effect has
been observed by one 
experiment

Keep eye out for final
SNO low energy  analysis



also, excellent at resolving degenerate solutions

magnetized
detector









Karagiorgi FNAL Seminar 
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No evidence of
(matter enhanced)
upward e appearance

analysis assumes
m2

12 = 0; next update
will include solar term
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4cm 6cm cells 





NO A
T2K

current SK 90% CL
from atmospheric 
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600 MeV 

290 km 
2.3 GeV 
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T2K NO A 
10% 10% 

bigger 

Matter effect enhances e appearance for normal hierarchy 

Effect is reversed (enhanced anti- e) for inverted hierarchy 



combining 
T2K, Double Chooz, Daya Bay,

 and NO A





If 13 > 2.9˚ (Pappear  1%),
we can contemplate going after .

CP VIOLATION
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To measure these 
two probabilities,
need large 
statistical sample
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Narrow band, off axis semi Wide-band, more on axis





planning is getting underway
a lot of R&D is needed

there are good reasons to build both
there is also invaluable non-accelerator physics: supernova and proton decay
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