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Heavy-ion collisions are complex !

No model can describe all aspects of the QGP evolution

Glauber Gluon saturation

Early thermalisation

Dynamical bulk description

QGP

Energyloss

jet quenching and recovery
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Sketch of heavy flavor in HIC
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Heavy quark energy loss mechanism

Elastic 
scatterings

Radiative 
processes

Perturbative 
QCD

AdS/CFT
Resonance 
scattering
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Transport dynamics via Boltzmann equation

BAMPS: Boltzmann Approach to Multi-Parton Scatterings

Å3+1 dimensional, fully dynamic parton transport model

ÅBoltzmann equations for on-shell partons with pQCD interactions

Z. Xu & CG, 

Phys. Rev. C71 (2005)

Phys. Rev. C76 (2007)

PYTHIA-Glauber noneq. QGP
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Interactions in BAMPS with Nflavor = 3+2

binary

inelastic

Heavy flavorsLight flavors
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Elastic collisions

ÅLeading-order pQCD cross sections

Å Divergences screened by Debye mass

Å Running coupling 

Bethke et al. 2006
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Inelastic radiative collisions

Fochler, Uphoff, Xu, CG 

Phys. Rev. D88 (2013)

Effective QCD LPM effect:

Mean free

path
Gluon formation

time

Improved Gunion Bertsch (GB) approximation
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LPM cut-off

Mean free path Formation time

Independent scatterings

(forbids too many interactions)

Allows effectively some interference effects

No LPM effect

2 Ÿ 3 process only allowed if mean free path of jet 

larger than formation time of radiated gluon


