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Study on Neutrino Electron Elastic Scattering 
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Theoretical Prediction:

T:     Scattered Electron Kinetic Energy
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Reference :     http://personalpages.to.infn.it/~kotzinia/lectures/pdf/l6-neutrino.pdf

http://personalpages.to.infn.it/~kotzinia/lectures/pdf/l6-neutrino.pdf
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Calculating The Absolute Event Rate

Total Electrons in Fiducial:   1.97 E30

R=Φ⋅σ

Event Rate Flux Cross-section

Unit of ME Flux we have: # of neutrinos/GeV/cm^2/12E20POT  
                                                     ( Document :  MINERvA-doc-2004-v3)  

Unit of Event Rate: # of events/POT 

Unit of Cross-section: cm^2

~5% difference compare with Jaewon's independent calculation 

1.98E30
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Absolute Events 

Flux ( Neutrinos

m2
×12×1020POT )×0.15×10−43 ( Eν

10Mev )cm2
×1.97×1030=

∑1

500

( Neutrinos (Eν)

m2 )×0.15×10−43 ( Eν

10Mev )cm2×Δ Eν×1.97×1030( per 12×1020 POT )=

= 2484      (per 18 E20 POT)

Compare with result from Genie(nu_mu, fiducial(circular section)):    

 for 18E20 POT the events rate = 2427                        ~2.29% difference         
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Absolute Electron Energy Spectrum
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     (for a certain POT number)
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Energy Spectrum: Compare prediction with Genie 

νμ e→νμ e*For process

*”Temporary” Fiducial region

*18E20 POT

*Bin-Size: 0.2 GeV

χ2=2.42

Calculation have to stop at 8 GeV 
to avoid 0 content bins
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Adjust the Bin-Size of Ke Plot

Ke Range(Gev) Bin Size (Gev) #Bin s

0 -20 0.4 50

20-50 1 30

50-100 25 2

*Minimize 0 content bins

*Smaller fluctuation and more precise histogram

*Focus on the important part of the flux (like 0 - 20 GeV) that need to be known well

See the result on next page
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Vary Bin-Size for different range in Ke histogram

Whole range view

No 0 content bins 
before 18.4 GeV

Make a cut on 18.4 GeV 
to get  

χ2=1.22

Remained data after cut

Genie: 96.21% 

Prediction: 98.02%
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Crucial Part of the Varied Bin-Size Ke Histogram
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Threshold Energy Cut

Electrons with the energy Ke< 0.8 GeV can not be detected in the reconstruction 

Genie 83.23% events remained

Prediction 82.69% events remained
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Next Steps

Fitting the NuMI flux histos                                 Get the flux function (parameters)  
            

     :       Predicted Ke    and     Genie Ke (observed)χ2

Fitting Tool of the flux: Given Ke spectrum                     Flux (with error bars) 
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