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Preliminary Cross section ratio of He4/D2 and C12/D2



11/20/23 Bhesha Devkota      SRC/CT MEETING 2

Event Selection: Data

 No Extra Tracks : 5 extra showers
 Beam Energy(6.5-10.8)
 CL > 10^-3
 (PiPlus + PiMinus + Proton -Beam).P() = Pmiss < 300 Mev/c
 Proton Vertex(52,78 cm)
 Additional Cuts.(Proton’s Theta cut based on |t| distribution)
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Angular cuts:

Range of |t| Proton Theta

1.0-1.4 >25

1.4-1.8 >25

1.8-2.6 >25

2.6-3.4 >25

3.4-4.6 >20

4.6-6.2 >15
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Angular cuts:

Range of |t| PiPlus Theta PiMinus Theta ProtonThet
a

1.0-1.4 <35/No cut <35/Nocut >25

1.4-1.8 <35/No cut <35/Nocut >25

1.8-2.6 <35/No cut <35/Nocut >25

2.6-3.4 <35/No cut <35/Nocut >25

3.4-4.6 <35/Nocut <35/Nocut >20

4.6-6.2 <35/Nocut <35/Nocut >15
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Efficiency
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Signal Width of Thrown Simulation from Fitting



11/20/23 Bhesha Devkota      SRC/CT MEETING 7

Signal Mean of Thrown Simulation from Fitting
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Reconstructed MC (Sigma)



11/20/23 Bhesha Devkota      SRC/CT MEETING 9

Reconstructed MC mean
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Data:: D2: Fixing Mean =0.77526 , sigma =0.1525

For First 3 histogram :
p

θ
 > 25°   

For last 2 histogram:
π+

θ
 < 35°, π-

θ
 < 35°, p

θ
 > 25/20°              
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Data:: He4: Fixing Mean =0.77526 , sigma =0.1525

For First 3 histogram :
p

θ
 > 25°   

For last 2 histogram:
π+

θ
 < 35°, π-

θ
 < 35°, p

θ
 > 25/20°              
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Data:: C12: Fixing Mean =0.77526 , sigma =0.1525

For First 3 histogram :
p

θ
 > 25°   

For last 2 histogram:
π+

θ
 < 35°, π-

θ
 < 35°, p

θ
 > 25/20°          
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Cross-section Ratio(Mean and Sigma Fixed)
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Backup

Backup Slides
Data(Fit)
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Comparing Fit of Helium Data using different methods.

 proton
θ
 > 25°       

Mean and Sigma Fixed. 
 proton

θ
 > 25°,        

 π+
θ
 < 35°, π-

θ
 < 35°, p

θ
 > 25°,        
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Mean and Sigma Fixed.
proton

θ
 > 25°       

 proton
θ
 > 25°        π+

θ
 < 35°, π-

θ
 < 35°, p

θ
 > 25°,         
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Mean and Sigma Fixed.
 proton

θ
 > 25°       

 proton
θ
 > 25°        

              

 π+
θ
 < 35°, π-

θ
 < 35°, p

θ
 > 25°,         
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Mean and Sigma Fixed. 
 π+

θ
 < 35°, π-

θ
 < 35°, p

θ
 > 

25°,              

 proton
θ
 > 25°        π+

θ
 < 35°, π-

θ
 < 35°, p

θ
 > 25°,        
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Mean and Sigma Fixed. 
π+

θ
 < 35°, π-

θ
 < 35°, p

θ
 > 20°,       

         

  π+

θ
 < 35°, π-

θ
 < 

35°, p
θ
 > 20°,          

    

 proton
θ
 > 20°        
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Mean of fit: Proton >25°  
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Mean of fit:PiPlus & PiMinus θ <35°, Proton >(25/20)° 
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Sigma of fit: Protonθ >(25/20)° 

    Absence of theta angle cuts for pions 
indicates background non-conformity to a 
linear polynomial of order 1.
    Evidenced by the Rho0 meson width 
observed outside this range.
To fully understand how the background 
behaves at high |t| we need to include a more 
complex quadratic background.
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Sigma of fit:PiPlus & PiMinus θ <35°, Proton >(25/20)° 

    *  Cut applied to Theta angle <35 shows 
background conformity to a linear polynomial of 
order 1.
    * Evidenced by the observed width of the Rho0 
meson within this range.
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:Cross Section Ratio:PiPlus & PiMinus θ <35°, Proton >(25/20)° 

Parameters are set free while doing fitting.



11/20/23 Bhesha Devkota      SRC/CT MEETING 25

Ratio of Cross Section: Protonθ >(25/20)° 

Fitting Parameters are set Free.
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Cross-section Ratio(Mean and Sigma Fixed)
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Backup

Backup Slides
Simulation(Fit)
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A) Thrown : D2
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B) Thrown He4
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C)Thrown C12
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 Reconstructed Simulation.
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A)Recons:Sim D2
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B) Recons Sim: He4
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C)Recons sim: C12
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D2 He4

C12
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