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Particle Zoo 
h1p://www.par5clezoo.net/	
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(mass eigenstate neutrino)	
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MINERvA 

MINERvA,PRL111(2013)022502 
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MINERvA 
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MINERvA,PRL111(2013)022502 

MA=1.35 disagrees with 
MINERvA, but definition of Q2

QE is 
quite different with MiniBooNE 
à Q2

QE is not good variable to 
compare experiments 



MINERvA 
 
 
 
T2K official 

T2K,PRD87(2013)092003 
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MINERvA 
 
 
 
T2K official 
 
 
T2K high angle analysis 
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For experimentalists 
à larger angular acceptance is crucial to understand the physics	
  

T2K, to be published 
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Impulse Approximation is 
broken at low Q2 (or low |q|) 

Ankowski,Benhar,Farina,PRD82(2010)013002  

ν	



N N 

1/q > d 
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Juszczak,Sobczyk,Zmuda,PRC82(2010)045502 
For MiniBooNE, you can throw away 
the region |q|<400 MeV, but for small 
angular acceptance experiments 
(MINERvA, T2K, NOvA, MicroBooNE, 
all current and future experiments!), |q|
<400 MeV is significant fraction of data 
and we cannot throw away 
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MINERvA 
 
T2K official 
 
T2K high angle analysis 

For theorists  
à low |q| is very important to utilize data of next generation experiments 
(seems to me RPA or similar treatment is essential) 
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QE+2p-2h+RPA kills three 
birds with one stone 
 - 1st bird = high Q2 problem 
 - 2nd bird = normalization 
 - 3rd bird = low Q2 problem 


