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Introduction

A jetis a collimated spray of hadrons generated via successive
parton branchings, starting with a highly energetic and highly
virtual parton (quark or gluon) produced by the collision

e Early formation time
e Modify medium properties
e Modified by the medium

e Transport coefficients
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Dynamical QuasiParticle Model (DQPM)

Ilia Grishmanovskii

gluon propagator: A~! = P? —1I;

DQPM - effective model for the description of
(strongly interacting) QCD based on

The QGP phase is described in terms of interacting
quasiparticles - - with Lorentzian
spectral functions:

dwy;

pj(w,p) = 5
(w2 —-p?- M;") + 47?&12

Field quanta are described in terms of dressed propagators with
complex self-energies:

gluon self-energy: II = M, g2 — 2iy,w;  quark self-energy: 3, = qu — 2iyw 3

Real part of the self-energy -

Imaginary part of the self-energy - of partons

quark propagator: S 1—p2_ P

Exploring jet transport coefficients
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Dynamical QuasiParticle Model (DQPM)

Input: entropy density as a function
of temperature for ;=0

: "
Fit lattice

— P!

[ ——eT _ papsEEEEEEE
15 s

——r? sl

R l1iliiiisatei

EoS iy =0 from WB
Phys.Lett. B730 (2014) 99-104

oo s sessessssesiEx

0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
T[GeV]

d*(s/ssp) = d((s/ssp)" — 1)

s250 = 19/97°T°

3.0 T .
N;=2+1 DQPM
2. ]
5 — iy =0
20 e 1= 0.2 GeV

— 1= 0.4 GeV
1= 0.6 GeV

1.0 e 1QCD:N;=0,p,=0 1

0.5}
°

0.0
1

ll’ :ll 4 5 6 7 8910
TITc(“B)

Ilia Grishmanovskii Exploring jet transport coefficients

M, 7, [GeV]

0.7

0.1 0.2 0.3 0.4 0.5 0.6

P. Moreau et al., 10.1103/PhysRevC.100.014911

Masses and widths of particles depend on the temperature of the medium and x
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DQPM partonic cross sections: leading order diagrams

qq — qq’ scattering

quark propagator: ’L—’q—] s AT M
— ) q2 . qu + 21,,-qu0
| t 'L'fo"oqo'oumum’&g g — ¢*q¥ /M?
uon propagator: — s, 9 —aa /Mg
g p p g ! 6abq2 _M92 + 2i7990 t — channel u — channel s — channel
qg — qg scattering gg — gg scattering

t — channel u — channel s — channel t — channel u — channel s — channel




DOPM differential cross sections

DQPM differential cross sections for different partons evaluated
in the center of mass of the collision system
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DOPM total cross sections

DQPM total cross sections for different partons evaluated in the center of mass of the collision system
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Transport coefficients in kinetic theory

e +two additional integrations over medium partons energy
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Results: g-hat, on-shell vs off-shell

Temperature dependence of the off-shell and on-shell

scaled g-hat coefficient for the jet
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Momentum dependence of the off-shell and on-shell

scaled g-hat coefficient for the jet
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Results: gq-hat, flavor dependence

Comparison between temperature dependent off-shell
g-hat coefficients for the and jets
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Results: g-hat, mass and chem. pot. dependence

Mass and temperature dependence of the scaled g-hat

coefficient for a jet
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o Djet > Mjet — mass dependence is negligible
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Chemical potential and temperature dependence of the

scaled g-hat coefficient for a jet
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Comparison of the temperature dependent g-hat coefficients for a quark jet

JET: K. M. Burke et al. (JET), Phys. Rev. C 90, 014909 (2014)
|attice QCD: A. Kumar et al., arxiv:2070.74463
HTL: Y. He et al., Phys.Rev.C 91 (2015)
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https://arxiv.org/abs/2010.14463

Temperature and momentum dependencies of the drag coefficient for a quark jet
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Temperature and momentum dependencies of the energy loss for a quark jet

[ —— 100 Gev

dE/dx [GeV/fm]

on-shell
10 GeV

0.4 0.6 0.8 1.0

—— T=300 MeV
[ —— T=400 MeV

=
N
ul

=
=3
o

e

dE/dx [GeV/fm]
o

o




Summary:

e We have performed the evaluation of jet transport coefficients using Dynamical QuasiParticle Model
e (g-hat coefficient is calculated as a function of
o temperature
o momentum of the jet
o jetflavor
mass of the jet
chemical potential

o O

e drag coefficient and energy loss are calculated as a function of

o temperature
o momentum of the jet

Future prospects:

e Investigate radiative processes Thank you for your attention!




