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> Unstable quark-gluon plasma
> Role of instabilities in equilibration of QGP

> Energy loss in unstable QGP
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stationary state
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SU(2) Hard Loop Dynamics
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Mechanism of isotropization

Direction of the momentum surplus
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Classical system of colored particles & fields
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> Is dE/dX in unstable QGP sizeable?

» How to compute dE/dX in unstable QGP?

M. Carrington, K. Deja and St. Mrowczynski,
Acta Physica Polonica B - Proceedings Supplement 5, 047 (2012); ibid 5, 343 (2012)
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Wong’s equation of motion (Hard Loop Approximation)
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Simplifications

Gauge condition: p,(7) A (X(r)) =0 = Q,(r)=const

Parton travels with constant velocity: u* = (¥, v) = const
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generated chromoelectric field
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parton’s current: j_(t,r)=gQ,vo® (r— vt)
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One-sided Fourier transformation
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Linearized Yang-Mills (Maxwell) equations (Hard Loop Approximation)
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Ik xE(w,k) =10B(w,k)+ B, (k),
Ik xB(w,k) = j(o,k)—10E(0,k)-D,(k)

D'(w,k) =¢"(0,k) E!(w,k)

Chromodielectric tensor
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Dispersion equation

det[Z(w,k)] =0

Collective mode, qusiparticle excitation: @(K)
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Maxwell equations & j_ (t,r) = gQ,vS® (r — vt)

Initial values:
Dy (k) =-igQ,w&" (@, k)= ™) (@, k)v"

B, (k) = —igQ,&"k ()" (@, k)V'

When the test parton enters the plasma at t = 0, the instabilities are initiated.
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Collective modes
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Spectrum of collective modes
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P. Romatschke & M. Strickland, Physical Review D 68, 036004 (2003)
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~__ _Conclusion

For various characteristics it matters that QGP is initially unstable
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