Simulating heavy quarks and jets in the Glasma
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(): Do heavy quarks remember the Glasma initial stage”

A: Two-particle correlations are significantly affected by the Glasma

Numerical solver for colored transport

Classical particles in classical Yang-Mills fields
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Heavy quarks

Glasma fields

o SU(3) color charges
o Charm and beauty
o Transverse momentum p7(T¢orm )

o SU(3) lattice gauge fields
o Heavy ions at high energy
o Saturation momentum ()
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Sketch of quark pair evolution in Glasma background fields

QQ pair back-to-back
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Two-particle correlations
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Peak at An(Ttorm) = 0 and A¢(Trorm) = 7
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(): Is the initial correlation washed out by the GGlasma stage?

(Glasma saturation momentum (@),

More decorrelation in a denser (Glasma
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A: The decorrelation width depends on the...

Heavy quark transverse momentum pr

More decorrelation for slower heavy quarks
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Color Glass Condensate
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o Separation of scales nucleus

\/S§—00

o (zluon fields v exact analytic solution
_|_
x

Poisson AAT = —p

Pure gauge A’ _, = Lyteiy
g .

AT (z™,z) / T (=, z) xp

(610X Y4

Wilson line

o MV model +22 4, stochastic color charges
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Classical lattice gauge theory

Everything is computed on the lattice
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Pure gauge
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Glasma fields
AT, z), A'(T, 2)
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The Glasma fields

o+
o Yang-Mills equations
2, FF = J"
o Boost-invariance
A#(z) = indep(n)
o Boundary condition
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Colored particles in colored fields

coordinate

Color rotation
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Anisotropic momentum broadening

o Momentum broadening
52?3 (1) = pi (T) — pi (Tform )
o Momentum anisotropy (dp4)/(dp3)

Qs = 2GeV
6 .
10
5 2 x (0pL)
2 4l
<) >
o~ 5} CGB
N o O
S oy
~— E
(0p7T) z
0 P
E~
=y
5| static quarks

~

~

[,

S ®)

~—

~—

S \ -O
C\1§ 1% O ——

Lo

~—

beauty quarks

0 0.5 1 1.5 2

ot [fm /(]

Simulating jets and heavy quarks in the Glasma
using the colored particle-in-cell method
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