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Heavy ion collisions 
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Quark-gluon plasma signals 

 soft probes o ... 
o ... 

 hard probes o jet quenching ... partonic energy loss 
o ... 

2 mechanisms 

binary collisions induced radiation 
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similar to 
ionization 

loss 

jet 
quenching 

correlations 
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dE/dx ... (t) 

Bjorken 1982 
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Bethe-Bloch ... Bjorken 

  

dominating at large E: 

screening 

uncertainties ... 

targets i = {gluons, light flavors} 

k 

E 
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dE/dx ... (t) 

Braaten & Thoma 1991 
 

Bjorken 1982 

  



9 Andre.Peshier@uct.ac.za, Heavy quark collisional energy loss, KRUGER 2012 

dE/dx ... (t) 

AP 2006 
 

Braaten & Thoma 1991 
 

Bjorken 1982 
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Whatever they do – ... RUN ... ? 
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Whatever they do - RUN 

 

quantum corrections to Born X-section 

thermal contributions  vacuum contributions 

screening running coupling 

running coupling                                           crucial for QCD energy loss 

 predictive leading log result 
 NB: dE/dx  constant for large E  

AP 2006 
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dE/dx ... (t) 

Peigné & AP 2008 
 

AP 2006 
 

Braaten & Thoma 1991 
 

Bjorken 1982 
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PP approach soft contribution 
  

   hard themal loop  
   perturbation theory  

hard contribution 
  

   with Born X-sections 

separation scale, 
drops out in final result 

w, q 
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Compton - full stop. 
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dE/dx with flow 

Meistrenko, 
Uphoff,  Greiner 
& AP 2012 



16 Andre.Peshier@uct.ac.za, Heavy quark collisional energy loss, KRUGER 2012 

Probabilistic description 

dE/dx  is `stopping power‘ ... there is also `range straggling‘  
      need probabilistic approach 

  deterministic loss 

  Gauss smearing 

  via Fokker-Planck eqn. 

 how to NOT get the PDF 
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Collision rate 
 quantum statistics  kinematics 

  running coupling 
  effective mass cutoff 

AP 2008 

  0.2 

 enhanced interaction rate 
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Markov(= Boltzmann) evolution 
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Charm (partonic) equilibration 

AP 2008 
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Heavy flavor RAA & v2 
Xsection 
scaled by  
K = 3 

Meistrenko, 
Uphoff,  Greiner 
& AP 2012 
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Resumé 
  need to be more precise than `prescriptions‘/questionable approximations  
   

  collisions need to be considered, besides gluon radiation, to understand 
     heavy charm quenching and anisotropy 
   

  stay tuned  


