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The problem

The total color charge of QGP is zero but the local 

(macroscopic) color charges are initially non-zero. 

How the system becomes locally neutral?
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Transport theory
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Transport equations for QGP
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Entropy production
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Collision invariants

energy-momentum conservation

baryon charge conservation

color charge conservation
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Local Equilibrium from collision invariants
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local rest frame ( )0001 ,,,u =µ 0=j

but
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Local equilibrium is colorful !
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Local equilibrium from C = 0

What is the role of collision dynamics? 

Entropy production



Collision terms
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The fastest collisions
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Subdominant processes
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Local equilibrium is colorful !

Parton-parton collisions do not neutralize local color charges!
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Collisions only redistribute colors among momentum modes.



Whitening

Q: How the system becomes locally neutral?

ρρρρ a (x) ≠≠≠≠ 0 ( ) 0=x
aρ

?

A: Due to the collective currents caused by diffusion and conductivity.



Neutralization of electron-ion plasma
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diffusion conductivity

Charge conservation



Neutralization of electron-ion plasma
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Solution

Initial condition

Exponential decay

For long wavelength modes (k2 < σσσσ/d) the conductivity dominates

( )3

3

2π

kd
dk ≡

)()( 0 xρρ σ t
ex

−=



Transport coefficients d & σσσσ
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Transport equations

Linearization
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Transport coefficients d & σσσσ

Linear transport equation
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diffusion conductivity
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Exponential decay!

For long wavelength modes (k2 < σσσσ/D) 

the conductivity dominates.

Evolution of charge density

1/g >> 1



Time scales
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- scattering at momentum transfer T

- scattering at momentum transfer g2T

Estimates at global equilibrium in perturbative regime
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Conclusions

� QGP becomes locally white due to the conductive currents

� Whitening is faster than momentum equilibration


