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Motivation

IQuestion:
Do bound states of heavy quarks form in the
early time evolution of a colour-glass
condensate?

I If they do: What is their formation time?

I Investigation of the real-time evolution of the
quarkonium-correlators necessary

State of the Work

ICrank-Nicholson scheme complete and tested
against the free case (see plot below)
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Figure 1: Free spectral density of 3S1-channel of bottomonium. The real-time-
simulation is compared to the reference, obtained from [1].
Setup: 643-lattice, Nt = 100, at/as = 1, asmb = 5.

ICurrently working on the gauge-field-simulation

I Initial setup for the gauge-field-occupancy
corresponding to a colour-glass-condensate
(review in [2]):
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Figure 2: Distribution function w.o. quantum fluctuation. The heavy quark
mass scale is given by mb ≈ 4.6GeV. The momentum cutoff is Qs ≈ 1GeV.

Methods

ITime-evolution of the gauge-fields via classical treatment:
IHamitonian mechanics (spatial links Uk and chromo-electric field Ek)
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I Justified due to very high occupancy for early times
I Expectation values via ensemble instead of computer time averages

ITime-evolution of the quarks via an effective field theory:
INon-relativistic QCD (NRQCD) for heavy quarks (expansion in 1/mb)
I Schrödinger-like equation for the quark and antiquark propagator
INumerical integration scheme: Crank-Nicholson (for matrix-valued field)

Some Formulas for the Discussion

INRQCD-Lagrangian for heavy quarks [3]
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INRQCD meson correlator of S-wave in Minkowski space:
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ICrank-Nicholson scheme for the quark and antiquark propagator:
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I Free spectral function of the s-wave channel:
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