
Lecture 5.            
Other Processes

M.O. Wascko                                                                                                                                             45th Karpacz Winter School



“Others” Outline

• NC elastic

• CC1pi0

• A-dependence

K2K (SciBar,1kt
+MRD), MiniBooNE, 

SciBooNE
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NC Elastic Intro

• Neutral current elastic 
scattering

• Protons & Neutrons

• Only recoil nucleon 
observed in detector
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Nucleon axial structure
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D.C. Cox, NuInt07



Past Measurement
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Bubble chamber 
experiment allowed 

accurate NC 
proton selection



MiniBooNE NC Elastic



Event Selection
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N

νν

C. Cox



Particle ID
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C. Cox



“Dirt” Backgrounds
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C. Cox



Efficiency
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C. Cox



Yield and Cross Section
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After efficiency correction and unsmearing

C. Cox



Future
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• New analysis with 
improved event fitter 
and higher statistics

• Released in 2009



SciBooNE NC Elastic



Top view

ν beam

NC elastic scattering

• No interference from 
photon propagator

• Simple signature: 
recoiling nucleon

• Tuning PID cuts
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SciBar MRDEC

ν H. Takei

Results in 2009



Particle ID
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H. Takei



Event Selection
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?
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• Initial cross section 
analysis completed

• Now performing final 
studies and systematics 
estimates

• Should be released in 
2009

SciBooNE NCE Progress
H. Takei



CCπ0 Intro
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K2K CCpi0



Signal Event Displays
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Event Selection
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C Mariani

• Fiducial & timing cuts

• MRD matching for the 
muon

• At least 2 photons

• Disconnected tracks

• Fit with normalization 
parameters to estimate 
BG



Event Stats & Purity
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After Fitting
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C Mariani



Cross Section Ratio
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C Mariani



SciBooNE CCπ0



Event Selection
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• SciBar-MRD matched 
track

• At least 2 additional 
tracks

• Track Disconnection

• Particle ID

• Next steps:

• Extended tracks, to 
collect untracked hits 
into photon showers



Extended Tracks

27



Pi0 Mass Reconstruction
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A Dependence



K2K A-Dependence

• Cross section comparison between water (1kT) 
and iron MRD

• (Data/MC)MRD/(Data/MC)1kT=1.04±0.003+0.08-0.11

30

Oxygen Iron



Systematics
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SciBooNE A Dependence

Accept
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Accept

Reject

Carbon Iron

Simple CC rate comparison in SciBar and MRD
Same neutrino beam!



One more thing...
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