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Evolution of Parton Momentum Distribution

time

Lp

Tp

Lp

Tp

prolate oblate



3

Elliptic Flow & Equilibration

Success of hydrodynamic models in describing elliptic flow
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Hydrodynamics requires 
local thermodynamical

equilibrium!
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Equilibration Time
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Eccentricity decays due to the free streaming!

2v  ⇒ε ct fm/1eq ≤
time of equilibration

U. Heinz,  AIP Conf. Proc.739, 163 (2004)
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Decay of Eccentricity

free-streaming model
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W. Jas and St. Mrówczyński, arXiv:0706.2273 [nucl-th]. 



6

Decay of Eccentricity cont.
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Decay of Eccentricity cont.

teq = 1.5 fm/c

the largest flow
Au-Au collision

(R = 7 fm)

0.75 v2
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Momentum Distribution in a Box
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Evolution of Momentum Distribution

1>ρ
1=ρ
1<ρ

2

22
)(

T

L

p

p
t ≡ρ

prolate

spherical

oblate

∫∫ =
π

= TLitfppdOrd
N

p ii ,,),,(
)2(

)(1 2
3

3
32 rpr

∫∫ π
= ),,(

)2(
)( 3

3
3 tfpdOrdN rpr



10

Evolution of Momentum Distribution cont.

fm1fm,3 ==σ===σ=σ zzyxyx LLL

Au-Au collision
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Evolution of Momentum Distribution cont.
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Effect of finite formation time
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Effect of finite formation time cont.

Au-Au collision

τ teq
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Effect of finite formation time cont.

Au-Au collision

τ teq
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Conclusion

Prior to equilibrium the momentum distribution
is prolate not oblate

Is the conclusion reliable?

Why the momentum configuration is important?
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Seeds of instability
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Direction of the momentum surplus
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Mechanism of filamentation
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Isotropization - particles

Direction of the momentum surplus
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Isotropization - fields

Direction of the momentum surplus
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Prolate vs. oblate 
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