








































































3. Lorentz violation with neutrino oscillation 
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Model independent neutrino oscillation data is the function of neutrino energy and baseline. 
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How about model like this? 
This solution satisfies all observation 
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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!)      

3. Puma model 
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Diaz and Kostelecký 
PLB700(2011)25 
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TK, Kostelecký, Tayloe 
PRD(2006)105009 

This class of models predict non-zero signal for 
MiniBooNE low energy or LSND high energy region. 
à It is very interesting to test sidereal time 
dependence to MiniBooNE excesses! 

Note: both Puma model and Tandem 
model conflict with recent reactor data 

































5. Summary of results 
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LSND experiment 
LSND is a short-baseline neutrino oscillation experiment at Los Alamos. 
 
 
 
 
LSND saw the 3.8σ excess of electron antineutrinos from muon antineutrino beam; since this 
excess is not understood by neutrino Standard Model, it might be new physics  
  
Data is consistent with flat solution, but sidereal time solution is not excluded. 

LSND collaboration, 
PRD72(2005)076004 
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LSND oscillation candidate sidereal time distribution 

data 
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L/E~30m/30MeV~1 

~10-19 GeV CPT-odd or ~10-17 CPT-even Lorentz 
violation could be the solution of LSND excess 





































































































Neutrino mode result, low energy region 

5. Lorentz violation with MiniBooNE neutrino data 

Only C-parameter is 
nonzero, but this is 
sidereal independent 
parameter.  
 
26.9% C.L. with flat 
hypothesis by fake 
data Δχ2 study 
 
 
The neutrino mode low 
energy excess is 
consistent with no 
sidereal variation. 

02/06/13 Teppei Katori, MIT 

MiniBooNE collaboration, 
PLB718(2013)1303 



Anti-neutrino mode result, combined energy region 

5. Lorentz violation with MiniBooNE anti-neutrino data 

02/06/13 

As and Ac-parameters 
are nonzero, which are 
sidereal dependent 
parameters.  
 
3.0% C.L. with flat 
hypothesis by fake 
data Δχ2 study 
 
The anti-neutrino 
mode combined 
energy region excess 
prefer sidereal time 
dependent solution, 
but not statistically 
significant level. 

Teppei Katori, MIT 

MiniBooNE collaboration, 
PLB718(2013)1303 
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