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Pre-equilibrium quark-gluon plasma
Relativistic Heavy-lon Collisions smash nucleus and produce hot,

dense quark-gluon plasma (QGP), which undergoes a non-equilibrium = eventually to hydrodynamics, an attractor theory in terms

stage for a short time before reaching thermal equilibrium. That
motives us to study how the systems thermalize towards
hydrodynamics in terms of non-equilibrium attractors

Effective Kinetic Theory
We study the dynamics of non-equilibrium QGP with an effective

kinetic theory based on a classical Boltzmann equation
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where collision terms are calculated with quantum chromodynamics.

Evolving the Boltzmann equations for gluon and all the light quark,
antiguarks provides us the real time dynamics of the QGP

Non-equilibrium evolution
The time evolution of the 0.5,

system can be presented in
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The non-equilibrium curves provide an effective constitutive
relation before hydrodynamics become applicable
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also profitable to define non-equilibrium temperature, 100 | e AL |

calculated from kinetic theory, we are able to project the 2 300 ||
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baryon chemical potential with the help of Landau 0P 62.4GeV Au-Au
matching. Thus the trajectory of pre-equilibrium QGP 0 50 100 150 200 250 300 350 400
evolution can be provided at various collision energies. hglMeV]
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With the fixed scales, we conclude on an empirical form of \ 2 )\ 142 ) st/
estimating the applicable time and temperature for T ~ 300MeV (47/s > (chthn)g( S, 2)‘5
hydrodynamics \ 2 1942 138fm

Conclusion We study the non-equilibrium quark-gluon plasma with numerical simulations of QCD
kinetic theory at zero and finite density. An attractor theory is established connecting
the pre-equilibrium quark-gluon plasma to hydrodynamics.
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