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Empty target background subtraction: 

1) For each angular q  bin,  the beam background is estimated by fitting the invariant  mass 
distribution  of empty target data .     

          fitting function: 2nd polynomial   

        fitting range: [0.12,0.15] , the same fit range as pi0 data events  
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Invariant mass in primakoff region  (Empty target data)   
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 Invariant mass  in nuclear coherent region  (Empty target data)   
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2) For each angular theta bin, the beam background  scaled by flux ratio  is  
subtracted from invariant mass of pi0 data. 

Question : 
1) negative bins 
2) How sensitive of beam background 
Subtraction to pi0 decay width  
 
Study method:  
background is scaled by :  
flux ratio* factor   (factor = 0, 0.05, 0.1, 0.15, 0.2,…,1) 

 
 
  



 

 background is scaled by : (flux_C/flux_empty)* factor   (factor = 0, 0.05, 0.1, 0.15, 0.2,…,1) 
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Primakoff  
factor: 0 
factor: 0.3 
factor: 0.5 
factor: 0.8 
factor: 1 

 

Δ N = 2% 

The number of Pi0 vs. factor 
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Interference 

factor: 0 
factor: 0.3 
factor: 0.5 
factor: 0.8 
factor: 1 

 

Δ N = 0.75% 

The number of Pi0 vs. factor 
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Nucl. Coherent   
factor: 0 
factor: 0.3 
factor: 0.5 
factor: 0.8 
factor: 1 

 

Δ N = 0.3% 

The number of Pi0 vs. factor 
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Invariant mass fitting of empty target run 



9 



10 



11 



12 



13 



14 



15 

Pi0 Yield of carbon target 
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Slope is -0.011±0.036eV/ns 

Fit parameters behavior VS tdif 
window 

tdif cut: eff. & systematics 

tdif simulated for PWO 
(all ADCs uniformly populated) 

        PWO part: 

 
•4ns cut: 0.09%±0.13% losses 
 
•4.5ns cut: 0.003%±0.015% losses 


