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Introduction and motivation
➢J/ψ meson

• Produced via intermediate color-singlet or color-octet state.

• Different models on the market to describe the production 

of J/ψ, such as Color Singlet Model (CSM), non-relativistic 

QCD (NRQCD), Improved Color Evaporation Model 

(ICEM) [1].

• New observables can help to discriminate between 

different models.

➢J/ψ production associated with jet activity

• Quarkonium production from the Color Singlet Model 

(CSM) should result in a larger jet activity (number of jets 

per event) than that from the Color Octet Mechanism 

(COM) [1].

• Color Singlet Model (CSM) and Color Octet Mechanism (COM) [2]. 

The STAR detector
➢At Brookhaven National Laboratory on Long Island, New York.

➢Full azimuthal angle and large rapidity (|η| < 1) coverage.

Time Projection Chamber

• |η| < 1 and full azimuthal angle.

• Momentum of charged particles.             

        
 

      

 

   

   

   

   

   

   

   

   

   

 

  
  

  
  

 
 

 

                    

                       

                       

                       

                       

                  

Analysis
➢Observable

• J/ψ production cross section as a function of jet activity.

➢Extract raw J/ψ signal in different jet activity events

• p+p collisions at s = 200 GeV with dimuon trigger.

• J/ψ are reconstructed via dimuon decay channel.

• Charged jets are reconstructed with anti-kT algorithm [3].

• Consider two jet radii, R = 0.4 and R = 0.6.

➢Correction for the number of J/ψ

• 𝑁𝐽/𝜓
𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 = σ

1

𝑁𝐽/𝜓𝑤𝑖 , where 𝑤𝑖 = (𝜀𝑟𝑒𝑐𝑜×𝐴)−1.

• ε𝑟𝑒𝑐𝑜 and 𝐴 are the total reconstruction efficiency and 

acceptance (kinematic and MTD geometry), respectively.

       

    
             

 

 

 

 

 

 

 

 

  
 

 
  

 
  

  
 

 
 

 
  
 

 

  

   

   

   

   

   

       

➢Correction for the jet activity

• Unfolding technique with RooUnfold package [4].

• Implemented with RooUnfoldBayes algorithm [5].

• Response matrices are built using PYTHIA8 [6] events

with detector effects included.

• Efficiency corrected J/ψ signal in different jet activity bins.

• Response matrix.
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• Efficiencies and acceptances as a function of J/ψ pT.

➢Calculation of J/ψ production cross section

𝐵𝑟 𝐽/ψ → 𝜇+𝜇− ×
𝑑𝜎

𝑑𝑁𝑗𝑒𝑡
=

1

∆𝑁𝑗𝑒𝑡
×

𝑁𝐽/ψ→𝜇+𝜇−
𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑

𝑙𝑢𝑚𝑖𝑛𝑜𝑠𝑖𝑡𝑦

➢Systematic uncertainties

• Signal extraction

• Efficiencies

• Acceptance

• Unfolding procedure

• Response matrix

Results and conclusions

➢First result of J/ψ production cross

section as a function of jet activity 

in p+p collisions at √s = 200 GeV.

➢J/ψ pT < 10 GeV/c. 

➢Charged jet pT ≥ 3 GeV/c.

➢Comparison with PYTHIA8 predictions:

• The result for R = 0.4 jet has a small 

discrepancy in shape (p-value = 0.18).

• The result for R = 0.6 jet shows an 

inconsistency in shape (p-value = 0.01).

➢In PYTHIA with the chosen kinematics, 

a larger fraction of J/ψ are produced 

associated with jet than in data.
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[5] G. D’Agostini, NIMA, 362, 487 (1995).

[6] T. Sjostrand et al, Comput. Phys. Comm., 178, 852 (2008).

   
             

    

 

  

     
 

 
 

  
 

  
 

 
 
 

 
  

                                

 
                   

       
   

               
   

 
 

                    

         
   

              
   

 
 

  
                

    

                      

                     

                                         

   
             

 
 

  
  
  

 
 

 
  

 

 

 

 

 
   

             

    

 

  

     
 

 
 

  
 

  
 

 
 
 

 
  

                                

 
                   

       
   

               
   

 
 

                    

         
   

              
   

 
 

  
                

    

                      

                     

                                         

   
             

 
 

  
  
  

 
 

 
  

 

 

 

 

 
   

             

    

 

  

     
 

 
 

  
 

  
 

 
 
 

 
  

                                

 
                   

       
   

               
   

 
 

                    

         
   

              
   

 
 

  
                

    

                      

                                          

                                         

   
             

 
 

  
  
  

 
 

 
  

 

 

 

 

 
   

             

    

 

  

     
 

 
 

  
 

  
 

 
 
 

 
  

                                

 
                   

       
   

               
   

 
 

                    

         
   

              
   

 
 

  
                

    

                      

                                          

                                         

   
             

 
 

  
  
  

 
 

 
  

 

 

 

 

 

• J/ψ cross section as a function of jet activity with jet radius R = 0.4 (left) and 0.6 (right).

• J/ψ with one jet. • J/ψ with two jets.

J/ψ
Jet J/ψJet

Jet

• Statistical, systematic, and total uncertainties.

• ∆𝑁𝑗𝑒𝑡 is the bin width of each Njet bin, which equals to 1. 

ReferencesMuon Telescope Detector

• |η| < 0.5 and 45% of azimuthal coverage.

• Triggering and identifying of muons.

Abstract
Quarkonium production from Color Singlet Model (CSM) and Color Octet Mechanism (COM) is expected to result in different jet activity (the number of jets per event) [1] due to different number of emitted hard partons,

and therefore studying quarkonium production associated with jet can potentially be used to differentiate different production mechanisms. In this poster, we present the first results from RHIC of the production cross

section of J/ψ as a function of jet activity via the dimuon decay channel using the data from p+p collisions at √s = 200 GeV collected by the STAR experiment in 2015 and compare them with the PYTHIA predictions.
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