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Stages of the Little Big Bang
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[Gelis 2010] lllustration of the stages of a heavy ion collision.
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Momentum Anisotropy
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[Strickland 2004]: Momentum space anisotropy time dependence
at the early stages of a heavy ion collision
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Scales of weakly coupled QGP
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m g7 thermal masses, Debye screening mass,
rlard (Thermal) Landau damping, plasma instabilities [Mrowczynski 1988,
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m ¢*T: rate for large angle scattering, n~'7*
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Hard (Thermal) Loops - Boltzmann - Vlasov

Assuming free streaming, one solves the gauge covariant
Boltzmann-Vlasov equation

v DOfo(p, %, 1) = gu, FI 0P fo(p, %, 1) (1)

coupled to Yang-Mills equation

d*p p#
in the HTL approximation
gA,u < ‘phaﬂ“d‘ ) (3)
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gA,u < ‘phaﬂ“d‘ ) (3)

with the Romatschke, Strickland background distribution function

fO(pL,];n) — fiso([p2 =+ 5(7_) (p : ﬁ)2]/pl21ard(7-)) . (4)
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Bjorken expansion
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) Z
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with the corresponding metric
ds* = dr* — dx% — m%dn*. (6)
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HEL 3D+3V Check

Hard Expanding
Loops (HEL)

Plasma N
Instabilities i e ]
HEL 3D+3V —— 128x48 .
Check —  256x48 i

Expanding 3D+43V
Abelian plasma

Expanding 3D+43V yg
non-Abelian = 0.0001} =
plasma 'g E
Conclusions %’ 7
Lﬁ -
-O —
2
i
1e-05¢ E
PR AN T T NN (T T AN T T EI NI I S R
1e-060 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

r/T0

[Attems, Rebhan, Strickland arXiv:1111.XXXX]
Preliminary runs from the HEL 3d IC "stable nodes".
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Expanding 3D+43V Abelian plasma
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[Attems, Rebhan, Strickland arXiv:1111.XXXX]
Preliminary runs from the HEL 3d IC "transverse current".
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[Attems, Rebhan, Strickland arXiv:1111.XXXX]
Preliminary runs from the HEL 3d IC "transverse current".
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Expanding 3D+3V non-Abelian plasma
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[Attems, Rebhan, Strickland arXiv:1111.XXXX]
Preliminary runs from the HEL 3d IC "transverse current".
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Expanding 3D+3V non-Abelian plasma

Hard Expanding

Loops (HEL) OlE T T | T | T | T | T T T T T E
Plasm.a. . E —— Longitudinal Pressure P, E
Instabilities L
HEL 3D+3V 0.01F — Transverse Pressure P, -
Check - ]
Expanding 3D+3V B ]
Abelian plasma 0.001 _
Expanding 3D+43V o S E
non-Abelian 5 :n ]
plasma I ]
. & 0.0001 ’ _:
Conclusions 7 £ 3
ko) - J
T § .
iT ] ]
19-055 E
16-06 - -
| | | | | | | | | | | | | | | | | | |
1le-07
o 1 2 3 4 5 6 7 8 9 10
T/t

[Attems, Rebhan, Strickland arXiv:1111.XXXX]
Preliminary runs from the HEL 3d IC "transverse current".
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Non-abelian plasma instabilities play a significant role in a weakly
coupled Quark Gluon Plasma at high T'.

Chromo-Weibel instabilities are an important candidate process
accelerating isotropization and thermalization of the Quark Gluon
Plasma fireball maybe already at LHC.

The previous 1D HEL code has been extended to full 3D+3V
parallel MPIl-code with improved "transverse current" initial
conditions. This significantly reduces the onset time of
chromo-Weibel instabilities in the expanding setup.

Final results are being computed on the Vienna Scientific Cluster.
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Backup - Equation of motions
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Backup - Expanding 1D+3V Abelian plasma
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[Rebhan, Strickland, Attems 2008] Fourier spectrum of the color-traced

conjugate field momentum obtained from Abelian run with FGM initial

conditions.
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Backup - Expanding 1D+3V non-Abelian plasma
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[Rebhan, Strickland, Attems 2008] Fourier spectrum of the color-traced

conjugate field momentum obtained from non-Abelian run with FGM initial

conditions.
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Backup - Expanding 1D+3V non-Abelian plasma
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[Strickland 2008] Visualization of the space-time development of color

correlations in a non-Abelian plasma instabilities in Bjorken expansion.
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[Rebhan, Steineder 2009] Influence of different initial conditions for a specific

mode with v = 30.
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