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Scenario of relativistic heavy-ion collisions 
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Anisotropic QGP 
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Questions 
 

Does the parton loose or gains an energy? 

What happens to a high-energy parton when it is traversing  

an unstable QGP? 

What is a magnitude of energy transfer? 
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A test parton in QGP 
 





















)())(()(
)(

)())(()(
)(

)(
)(



























cb

abca

aa

QxApgf
d

dQ

uxFgQ
d

dp

u
d

dx

Wong’s equation of motion (Hard Loop Approximation) 
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Simplifications 
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Evolution of parton’s energy  
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Analog of collisional energy loss 
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Initial value problem 
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Induced Electric Field 
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Formula  of evolution of parton’s energy 
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Energy loss in equilibrium QGP 
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Energy loss in vacuum or self-interaction 
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How to choose the field initial values?  
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2)  The initial fields are independent of  the parton’s current. 

1)  is equivalent to 2)  

The effect of the initial fields cancels out after an averaging over parton’s colors. 
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Energy loss with uncorrelated  initial condition 
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How to choose the field initial values?  
 

Maximal correlation: the initial fields are induced by the parton’s current. 
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-  arbitrary phase factor  1cos1  

 

Energy loss with correlated  initial condition 
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Energy loss with correlated  initial condition cont. 
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Extremely prolate QGP 
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Unstable chromomagnetic mode 
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Energy loss in extremely prolate QGP 
 

Uncorrelated initial condition  
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Energy loss in extremely prolate QGP cont. 
 

dt

dE

mg 22

1


mk 5max 

tm

18.0
1

eq

22


dt

dE

mg

Lp

Tp

v

Correlated initial condition  
energy gain for cosφ < 0 

 

energy loss for cosφ > 0 
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Plasma accelerator 
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Angular dependence 
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Extremely oblate QGP 
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Energy loss in extremely oblate QGP 
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Angular dependence 
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Conclusions 
 

dE/dt  strongly varies with time and direction. 

|dE/dt|  can be much bigger than in equilibrium QGP. 

dE/dt  crucially depends on initial conditions. 

dE/dt > 0  &  dE/dx < 0 


