
Neutrino oscillations
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PMNS
matrix

PMNS=Pontecorvo-Maki-
           Nakagawa-Sakata
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PMNS
matrix

Current measurements (not up-to-date on purpose):

sign not determined yet
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Daya Bay collab. PRL. 115, 111802

1-3 osc. first observed by Daya Bay
1-2 osc. first observed by KamLAND

Question: 
Which one is more challenging? 
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A very well-known effect in the field of neutrino physics: 

...

Sounds obvious?

When I was an undergraduate, I thought it was trivial too. 

You may whisper: “... of course! Every particle propagating 
in a medium is affected by the medium.”
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The MSW effect is important in 
solar/atmospheric/accelerator 
neutrino oscillations
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In long-baseline accelerator neutrino experiments (T2K, MINOS, NOvA, DUNE, etc.), there 
is a simple formula to include the MSW effect
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from PDG 2016
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