Thermalization and quark production
in spatially homogeneous systems of gluons
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The collision kernels

Boltzmann Equation in Diffusion Approximation

e In the early stages after a heavy ion collision, a dense system of gluons is produced. We distinguish three different terms in the collision kernel:

e We use the Boltzmann Equation in the Diffusion Approximation (BEDA) in order
to study this process in a homogeneous and non-expanding system.
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e The distribution functions f“ allows us to compute some characteristic parameters ot
the system such as the jet-quenching parameter. the Debye mass and the effective
temperature and baryonic chemical potential of the system.
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Splitting 1 <> 2. This kernel is com-
puted in the deep LPM regime [3], [4].
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e The diffusion approximation lies in the assumption of small angle scattering dominance.

Initially under-populated system of pure gluons

Rapid thermalization in the
soft sector

We distinguish three different stages
5] in this case just by doing a paramet-
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e At early times, the g <» gg and g <> ¢q are the rical study of some characteristic quan-

dominant processes in the production of gluons Numerical results

Parametric estimation
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SR dominated by the soft sector.
Complete thermalization of under-populated system Quark production
Let us study an initially under-populated system of gluons, but now quarks are involved
in the calculation.
e The behavior of the full system 107y N¢=3 / e Initially, the quark number
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o All quantities acquire a thermal /(0> e Quark production is decelerated
value smaller than the pure gluon 10-10 | / when gluon number start to drop
scenario. 1/ o =_}E°__4 ; |

. 10_11 '{/ T T T .

e (zluon pumber has a max1mgm 101 Lot 103
after which decreases to reach its ot
thermal value.
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e We present a full set of BEDA equations which describe the behavior of an spatially
homogeneous system of quarks and gluons.

o At early times, both soft quarks and gluons rapidly acquire a thermal distribution
due to 1 < 2 splitting.

e Thermalization of under-populated systems of pure gluons is achieved atter three stages.
— Under-cooling and reheating of the system is identified.

e For a initially under-populated system ot gluons, quarks only play an important role
after the second stage.

e The gg — ¢q plays an important role in quark production and also in the decrease ot
oluon number density:.

e In the future, more general geometries will be explored in order to study physical
observables such as flow.
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