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Why study analytical formulas for  
heavy quark production in pp collisions 

• Knowledge of heavy quark production in pp 
collisions provide insight to guide our intuition 

• Analytical formulas summarize important 
features and factors in the collision process 

• Similar analysis in light hadron production 
lead to new insights and new results  
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Wong and Wilk, ActaPhysPol.B43,2047(2012) 

Tsallis distribtuion can describe LHC pT distributions 



hadron production at η≈0 in high-energy pp and p̅p collisions is 
dominated by hard scattering over essentially the whole pT region  

C. Y. Wong, G. Wilk,  Acta Phys. Pol.  B 43,  2047 (2012) 
C. Y. Wong, G. Wilk,  Phys.  Rev.  D87,  114007 (2013) 
C. Y. Wong, G. Wilk,  arXiv:1309.7330 
C. Y. Wong, G. Wilk, L. J. L.Cirto, and C. Tsallis; EPJ Web of Conf.90, 04002 (2015) 
L.J. L. Cirto, C. Tsallis,  C.Y. Wong ,G. Wilk, arXiv:1409.3278  
C. Y. Wong , G. Wilk, L.J.L.Cirto, C. Tsallis ,Phys. Rev. D91,114027 (2015)  
 

In terms of analytical expressions for the hard scattering  
integral, we provide evidences that  
 



Relativistic hard-scattering model 
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Relativistic hard-scattering model 
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Relativistic hard-scattering model 
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           Diagrams for heavy quark production  

 The dominant process is  
           g  +  g̅  →  Q + Q̅ 

 

q  +  q̅  →  Q  +  Q̅ 

g  +  g̅  → Q  +  Q̅ 
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What is  dσ(gg->cc)̅/dt ? 
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This is the formula for the away-side ridge for the production of a c-c ̅pair. 



C-C ̅ Angular correlations 
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Back-to-back correlation with a Δy  ridge on the away side at Δφ ~ π 





Heavy-quark production cross section 
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   dσ/dy pTdpT = A/(1+pT
2/m0

2)n /2 

 
              A          n        m0(GeV) 
D0      1600      5.8         3.5 
D+        780      5.9          3.5 
D*+      808      5.7          3.5 



K-factor 
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Chatterjee+Wong, PRC51,2125(1995) 



Conclusion 

 Analytical formulas have been obtained for 
various heavy-quark production cross sections. 
They will facilitate future comparisons and  
physical understanding of the production process. 
  


