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Tracking studies with 
muon-gun samples + BIB



Tracking strategy
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➢ We are checking the conformal tracking performance in six samples of 
10000 prompt muons + BIB (fixed parameters: p = 1, 10, 100 GeV and      
θ = 13, 30, 89 degrees).

➢ To be able to process the high-statistics samples in a reasonable time, we
applied a cone filter: we select only the tracker hits in a cone around the 
MC particle (opening angle 𝑅 = 0.05). 

➢ Among the tracks reconstructed inside the cone, we look for a track with 
at least 50% of the hits produced by the muon (purity > 50%).

➢ For a direct comparison with previous results we also check the old
simplified configuration, with and without the Double Layer filter.
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Efficiency as a function of 𝑝𝑇

            
      

 
 

 

   

   

   

   

 

  
 

 

 

         
        

       

       

                      

            
      

 
 

 

   

   

   

   

 

  
 

 

 

         
        

       

       

                      

➢ Standard ➢ Standard + DL filter
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Efficiency as a function of 𝜃

                  
     

 

   

   

   

   

 

  
 

 

 

         
         

          
           

                      

                  
     

 

   

   

   

   

 

  
 

 

 

         
         

          
           

                      

➢ Standard ➢ Standard + DL filter
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Resolution in 𝑝𝑇 as a function of 𝜃

                  
     

    

    

    

    

    

 

   
  

  
  

 
 

  
  

 
 

  
 

 

         
         

          
           

                                    

 

                  
     

    

    

    

    

    

 

   
  

  
  

 
 

  
  

 
 

  
 

 

         
         

          
           

                                    

 

➢ Standard ➢ Standard + DL filter
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Resolution in 𝑝𝑇 as a function of 𝑝𝑇

            
      

 
 

    

    

    

    

    

 

   
  

  
  

 
 

  
  

 
 

  
 

 

         
       

       

       

                                    

 

            
      

 
 

    

    

    

    

    

 

   
  

  
  

 
 

  
  

 
 

  
 

 

         
       

       

       

                                    

 

➢ Standard ➢ Standard + DL filter
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Resolution in 𝑝𝑇 as a function of 𝑝𝑇
➢ We observed an unexpected double-peak structure in the residuals of 𝑝𝑇

for the samples with θ = 13° and θ = 30°

➢ Without BIB ➢ With BIB
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Efficiency as a function of 𝑝𝑇

            
      

 
 

 

   

   

   

   

 

  
 

 

 

         
        

       

       

                      

            
      

 
 

 

   

   

   

   

 

  
 

 

 

         
        

       

       

                      

➢ Simplified ➢ Simplified + DL filter
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Efficiency as a function of 𝜃

                  
     

 

   

   

   

   

 

  
 

 

 

         
         

          
           

                      

                  
     

 

   

   

   

   

 

  
 

 

 

         
         

          
           

                      

➢ Simplified ➢ Simplified + DL filter
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Resolution in 𝑝𝑇 as a function of 𝜃

                  
     

    

    

    

    

    

 

   
  

  
  

 
 

  
  

 
 

  
 

 

         
         

          
           

                                    

 

                  
     

    

    

    

    

    

 

   
  

  
  

 
 

  
  

 
 

  
 

 

         
         

          
           

                                    

 

➢ Simplified ➢ Simplified + DL filter
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Resolution in 𝑝𝑇 as a function of 𝑝𝑇

            
      

 
 

    

    

    

    

    

 

   
  

  
  

 
 

  
  

 
 

  
 

 

         
       

       

       

                                    

 

            
      

 
 

    

    

    

    

    

 

   
  

  
  

 
 

  
  

 
 

  
 

 

         
       

       

       

                                    

 

➢ Simplified ➢ Simplified + DL filter
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BACKUP
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Tracking efficiency as a function of 𝜃 and 𝑝𝑇

            
      

 
 

 

   

   

   

   

 

  
 

 

 

         
        

       

       

                                             

                  
     

 

   

   

   

   

 

  
 

 

 

         
         

          
           

                                             

➢ Single muons without BIB (100k events)
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Resolution in 𝑝𝑇 as a function of 𝜃 and 𝑝𝑇

                  
     

    

    

    

    

    

  
  

  
  

 
 

  
  

 
 

  
 

 

         
         

          
           

                                             

 

            
      

 
 

    

    

    

     
  

  
  

 
 

  
  

 
 

  
 

 

         
       

       

       

                                             

 

➢ Single muons without BIB (100k events)
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Double layer
filter 
configuration
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Standard tracking configuration
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3-step  tracking configuration
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Hits angular
distribution



20

Efficiency
and 
resolution


