
The transition probability from weak eigenstate να to νβ  is (assuming everything is real) 
 
 
 
Especially, if we want to see the oscillatory maximum of neutrino oscillation, 
 
 
In the case  of massive neutrino oscillation model,  
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1. Model independent neutrino oscillation diagram 
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This is the world data of neutrino oscillation, the 
positive oscillation signals are pinned down in very 
narrow region, and vast regions are rejected. 
 
But this is model dependent diagram, because it 
assumes neutrino mass as phase, and mass 
mixing matrix elements as amplitude of neutrino 
oscillations. 
 
What is model independent diagram look like? 

1. Neutrino standard Model (νSM) 
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Model independent neutrino oscillation data is the function of neutrino energy and baseline. 
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1. L-E plot 
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Model independent neutrino oscillation data is the function of neutrino energy and baseline. 
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1. L-E plot 
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Model independent neutrino oscillation data is the function of neutrino energy and baseline. 

1. L-E plot 
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MINOS collaboration 
PRL105(2010)151601 IceCube collaboration 

PRD82(2010)112003 

MINOS IceCube 

10/24/11 6 Teppei Katori, MIT 

reactor neutrino 

accelerator 
neutrino 

MiniBooNE 
excesses 

Diaz and Kostelecký 
PLB700(2011)25 

? 

? 



1. L-E plot 
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How about model like this? 
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Puma model has only 3 parameters, and perfectly describe all neutrino oscillation signal, 
including MiniBooNE low energy excess (neutrino mode only!)    

1. Puma model 
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Puma model has only 3 parameters, and perfectly describe all neutrino oscillation signal, 
including MiniBooNE low energy excess (neutrino mode only!)      

1. Puma model 
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1. Lorentz violation with neutrino oscillation 
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There is a chance to see something “ν” any regions not 
previously explored (I discuss this again in my wine&cheese 
seminar on Nov. 11, Test of Lorentz and CPT violation with 
MiniBooNE excesses 
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