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Just after the big-bang, just for a few millionth
of a second, the universe had extreme
temperature, pressure and density conditions.

» Heavy quarks (HQs) are considered potential probes of the
QCD matter produced in high-energy heavy-ion collisions.

» In the pre-equilibrium stage of relativistic heavy-ion
collisions, strong quasi-classical gluon fields emerge at
approximately 7, = 0.08 fm/c which evolves according to
the classical Yang-Mills (CYM) equations. This set of
classical fields is known as Glasma.

» We study the diffusion of the heavy quarks in the early
stage of heavy-ion collisions. The diffusion HQs in the
evolving Glasma fields is compared with that of the

Markovian-Brownian motion in a thermalized medium.

Heavy quark : An efficient probe

.- .8 Hadron g
vey as

QGP phase | e phase

‘A

A

)

l

‘ | Glasma

viscous hydrodynamics free streaming

To recreate conditions similar to those of very
early universe, physicists do a mini-bang. They overiap zone

use powerful accelerators such as RHIC, LHC to e

collide massive ions such as gold, lead nuclei at 163533?5@,." s hydrodynamics

relativistic velocities. Quark-Gluon Plasma cafifinls e LB/ 35 O 10 fmve T ~ 1015 fm/c
(QGP) is formed in the early stage of high- Mt [y Eum Sty

energy nuclear collisions where Glasma serves

as the pre-equilibrium condition.

Pre-equilibrium dynamics
¢ Strong longitudinal color fields
*** Glasma to Plasma conversion
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Transverse Momentum Broadening :

We prepare a bath of gluons at temperature T, with the same energy density that of the
EvGlasma, and study the diffusion of HQs in this bath with Langevin equation.
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Conclusions and Outlook

« The diffusion of HQs in the early stage of high energy collisions is charaterized by g, x t*, following ¢, « t at a later stage. N
* Average momentum broadening (Av ¢,,) of HQs In the EvGlasma Is in agreement with the standard pQCD-Langevin for small values of @,

while differs significantly for larger Q..
** The fluctuations of the angular momentum, L, of HQs are anisotropic, whereas we found no sign of anisotropy in the fluctuations of the spin

angular momentum, S. Moreover, ( J7 ) =~ (LZ ).
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