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Introduction

m Main point of the introduction: illustrate what has been done in the weak coupling
community in terms of transport coefficients.

m Personal opinion: strong connection to phenomenology missing from weak coupling
community. Everyone would be very interested in having one (interest is potentially
wider than establishing a comparison with Pythia).

For discussion (more detailed in the end):
m Q: Can something be done/studied based on existing results?

m Q: Is there a new observable Pythia community is interested in that weak coupling
community can provide?
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Heavy quarks & jets, Avramescu & al. (2303.05599 [hep-ph])

89’} [GeV]
By [GeV]

5 2 5 5 2 o3 I 15 2 o5 1
[fmfd [fm/d b [fim e] 57 [fm/d

m Heavy quarks/jets on top of glasma. Wong equations: charged particle in a colored
plasma.

m 6p change of momentum squared since T = T¢ym
m Left & far left: jet momentum broadening and §. m = 1Gev p* = 10GeV.
m Right: Beauty quark momentum broadening, T, = 0.02fm. Far right:

d(5p%)

Momentum diffusion coefficient k = =7—.
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Jyvaskyla, Vienna, Stavanger collaboration
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e = 100 GeV.
G = 20 GeV.
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Miller and lpp (2009.14206 [hep-ph], 2001.10001 [hep-ph])
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m Momentum broadening and ¢ computed from a glasma simulation.
m Idea from 2009.14206: Initial fluxtubes and momentum broadening. Momentum

broadening from glasma fluxtubes should be different from Angantyr? In Pythia
only electric "flux tubes"?
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Carrington,Czajka,Mréwczynski (2202.00357 [nucl-th], 2112.06812
[hep-ph],2105.05327 [hep-ph])
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m 2202.00357 [nucl-th]: Instead of glasma simulation, this is semi-analytical
calculation using Focker-Planck equation, expansion in proper time.

m 2105.05327 [hep-ph]: Can also compute T*” in this approach, and quantities
derived from there (pressure anisotropies etc.)
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Ruggieri & Das et. al

Pb+Pb @ 5.02 TeV, 30-50%, y=0

Pb+Pb @ 5.02 TeV, 30-50%, y=0
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Figure 1. Raa (left pancl) and vs (
the pre-cquilibration

m Left: (1701.05123) Ryy and v, for heavy quarks. Here pre-equilibrium is simulated
using Boltzmann equation.

m Middle: (1902.06254) charm quark Ry, glasma simulation.
m Center: (1902.06254) v, and Ryy of D-mesons.
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Du 2306.02530 [hep-ph]
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FIG. 3: Drag and diffusion coefficients Az (5), Bex(F) (red),

FIG. 2: Drag and diffusion coefficients A, (&), Bz (@) (red), By, (5) (green), B..(p) (blue) for gluon and quark (with factor
By, (&) (green), B.. (@) (blue) for gluon and quark (with fac- 2Ny), as a function of rescaled momentum p/myq. Coeffi-
tor 2N7), as a function of universal time @, with heavy quark cients are normalized by either A, (p = muq) ot By (p =
momentum p=1.5 GeV and mass muq = 1.5 GeV. Gluon and miq). The early time coefficients are in lighter colors and
quarks are plotted as dotted and dashed curves respectively. the late time coefficients are in darker colors.

m Draq and diffusion coefficients for heavy quarks during the equilibration using EKT.
m The paper also has an approximate formula for energy loss.
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Ideas for discussion

m Is there an observable in the existing literature that Pythia people are interested in
or could compare with? What has been done with various levels of cheating:
A dE
q,K, dx’ <p2>

m Is there an observable that Pythia people would like to have, but has not been
predicted? On the weak coupling side, is such an observable calculable?

m s there an observable that can be easily studied with Pythia, and be compared to
weak coupling calculations?

m Also: converting results for transport coefficients at the initial stages into actual
physics predictions? How should the weak coupling community try to bridge the
gap?

m The most studied observables from the weak coupling side seem to be heavy quark
observables. Is there something related that can be done in Pythia?
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Questions from discussions with Christian

m Joint CGC + Pythia description: hard particles should act as color sources for the
classical fields? Yes?

m Choice of the unphysical cutoff scale between Pythia and classical fields? How large
would the effect be?

m There's a partial overlap with Weizs acker-Williams fields and ISR/FSR/MPI. Is
there a way to eliminate double counting?

m Classical fields have gauge degree of freedom. There is no unambiguous definition
for particle spectrum in classical fields. How to treat this properly (this problem
concerns many other applications too).

m How to combine the notion of time in classical fields into the Pythia simulation?
Pythia generates events starting from 7 =0.

m At the end of classical evolution one would pass classical fields to Pythia. How
should we introduce color connections? Minimize free energy?
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