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Two partons from the target scatter with two partons from the projectile  

Landshoff, Polkinghorne, PRD (1978) M. Diehl, arXiv:1306.6059  

Single parton scattering (SPS) Double parton scattering (DPS) 

Double parton scattering (DPS) in pp collisions  
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Double charm production in pp collisions  

uncorrelated partons 
independent scatterings 



without  saturation effects   

with  saturation effects   

Luszczak, Maciula, Szczurek,  
     PRD 85 (2012) 094034 

   Cazaroto, Goncalves, FSN, 
      PRD 88 (2013) 034005 

LHC:  DPS   =  SPS !!!   



Production of T4c  (          )  and  X(3872)     c c̄ c c̄
Carvalho, Cazaroto, Goncalves, FSN,   Phys. Rev. D93,  034004 (2016) 
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Charm production in the color dipole approach 
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Gluon saturation 

Gluon recombination at      
very small x tames the   
growth of the gluon           
distribution  

High energies   
large number of  gluons                    
gluon recombination 

g g→ g

Implementation: color dipole approach 


