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16“Dead cone” effect

Gluon radiation supressed:

“Dead cone” effect
Lower energy loss

Dokshitzer, Khoze, Troyan, JPG 17 (1991) 1602
Dokshitzer and Kharzeev, PLB 519 (2001) 199

HCPSS2013, CERN – A. Dainese

It depends upon the quark mass

Mass hierarchy → RAAB > RAAD > RAAπ

Charm produced at the hard 
scattering ➔ experience the 
full collision history

QCD energy loss: 
1) collisions with quark and gluons (collisional energy loss) 
2) gluon radiation (radiative energy loss)

Heavy quark radiative energy loss expected to be 
suppressed due to “dead-cone effect”
➔ Higher penetrating power 
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PbPb measurement

Nuclear modification factor
Production of hard probes in AA expected to 
scale with the number of nucleon-nucleon 
collisions Ncoll (binary scaling)

Observable: nuclear modification factor

If no nuclear effects are present -> RAA=1

Effects from the hot and deconfined medium 
created in the collision -> breakup of binary 
scaling -> RAA≠1
!Parton energy loss via gluon radiation and 

collisions in the medium

!Quarkonia melting in the QGP
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But  also cold nuclear matter effects (e.g. shadowing, Cronin 
enhancement) may lead to RAA≠1
!Need control experiments: medium-blind probes (photons, Z) + pA

collisions

If no QGP RAA should be one … with 
several caveats: parton spectra, 

fragmentation, ….  

If charm lose energy in QGP the pT-dependent yield of D mesons should be modified going to Pb-Pb (from pp)

High mass ➔ No thermal 
production

QGP

What about RHIC results 

Disagreement STAR-PHENIX  
     factor 2 in cross section 
     measurement.

Data in agreement with binary 
     scaling - negligible initial state 
     nuclear effects.

Charm with non photonic electrons.

High suppression of charm, at the 
     level of light quark. Predictions   

     contradicted!.
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But  also cold nuclear matter effects (e.g. shadowing, Cronin 
enhancement) may lead to RAA≠1
!Need control experiments: medium-blind probes (photons, Z) + pA

collisions

Models with collisional + 
radiative eloss describe better 
the RAA

What about RHIC results 

Disagreement STAR-PHENIX  
     factor 2 in cross section 
     measurement.

Data in agreement with binary 
     scaling - negligible initial state 
     nuclear effects.

Charm with non photonic electrons.

High suppression of charm, at the 
     level of light quark. Predictions   

     contradicted!.
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If no QGP RAA should be one … with 
several caveats: parton spectra, 

fragmentation, ….  
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