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Course of relativistic heavy-ion collisions
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Early stage equilibration @ RHIC

Success of hydrodynamic models in describing elliptic flow
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Equilibration is fast
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Eccentricity decays due to the free streaming!
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Collisional equilibration
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T – characteristic momentum

either single hard scattering 

or multiple soft scatteringsdominated by
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Collisions are too slow !
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Possible conclusion & objection

QGP is strongly coupled: QGP sQGP

But . . . 
asymptotic freedom @ high-energy density 

3.0≈sαK

Q: Can weakly coupled QGP equilibrate fast?

A: Yes, due to chromomagnetic instabilities!

FAQ 
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Parton momentum distribution is initially anisotropic

The instabilities occur due to anisotropy of the momentum distribution

Chromomagnetic instabilities
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Seeds of instability
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Mechanism of filamentation
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Instabilities are fast
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The instabilities are fast!
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Growth of instabilities – 1+1 numerical simulations

SU(2) Hard Loop Dynamics

A. Rebhan, P. Romatschke & M. Strickland, Phys. Rev. Lett. 94, 102303 (2005)

γ* - maximal growth rate

Anisotropic particle’s 
momentum distribution
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Isotropization

Direction of the momentum surplus
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Isotropization – numerical simulation

Classical system of colored particles & fields
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A. Dumitru & Y. Nara, Phys. Lett. B621, 89 (2005).
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Conclusion

The scenario of instabilities driven equilibration 

provides a plausible solution to the fast equilibration 

problem of weakly coupled plasma


