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Motivation Jet quenching Scattering process and formula
Y

e Study properties of the strong interaction = Quantum Chro-

modynamics (QCD)

e Quark-Gluon Plasma (QGP) generated in heavy-ion
collisions at LHC or RHIC

e Several stages in time evolution of QGP (see figure below)
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e Study early stages using jets. They originate from initial Leading jet parton o Outgoinqjet sarton -
hard scattering and probe all stages of the plasma evolution 3 f) P+Q 9
e Jet-medium interaction characterized by the jet quench- " . | R
ing parameter ‘0’ In-medium propagator with ‘.’
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Anisotropic definition

41 — / dTps ' |MP? F(R)(
q<A|

P— 0O

¢ Quantifles momentum broadening

e Mostly discussed in thermal (or hydrodynamic) medium —
look at ¢ at early stages within kinetic theory
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e Glasma simulations and calculations point to large value of leads to usual ¢ = ¢%Y + ¢

q during the Glasma stage [2,3]

e No calculation/simulation between Glasma and hydrody-

hamic stage exists Medium: Kinetic theory 0 : .
¢ Here: Medium described by kinetic theory, ¢ from o & o O 5, o
elastic scattering rate (as calculated from Eq. (1,2)) e Quasi-particles with distribution function f(¢,p) ,
e Use 't Hooft coupling A\ = >N = 47N e Time evolution described by Boltzmann equation [4] 10
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Collision term

e Assume: Expanding system, mid-rapidity, homogeneous in
r — y with cylindrical symmetry (around beam axis 2)

Initial| condition

?

e We solve the Boltzmann equation numerically for a purely
gluonic system (dominant degrees of freedom for

Kinetic

Anisotropy: Pr/Pr
=

theOry thermalization) ) \ therLa'eq“i“bri“m
e Initial condition [5] R 10 102 e — 0
Hydrodynamics gy = A e 6—3<pT>2(pﬁ ) Occupancy: (pAf)/(p)
A \/pQ 4 €2p% o Markers % @ V represent different stages of bottom-
- up (arrows in figure)
~ anisotropy, = 1.8 0)«, ~ saturation scale _
T ¢ nisotropy, (pr) (@sr Qs Sranen e Characteristic thermalization time scale g)99 = g 13/5/Q3

Conclusions

Comparison with Glasma

Kinetic -
e Weak dependence on initial anisotropy ¢ and cutoff S

models o ¢ We obtain consistent evolution of § between Glasma

. " " . and hydrodynamic phases
e Bands: Different initial conditions (anisotropy &) and cut-

off models (see below) B F = 100 GeV e Little dependence on jet energy and initial conditions
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Bijer = 20 GeV ¢ Momentum broadening along beam axis enhanced

o Little jet energy dependence L : _ _ _
— mostly ¢°* > ¢YY — anisotropic broadening

e Connects large values from Glasma (curve from Ref.

[2]) and lower values in hydrodynamic stage e Anisotropic ¥ # ¢** — et polarisation [7]

e Similar results for heavy-quark diffusion coefficient s

o We extract ¢ as medium parameter relevant for a jet (see talk by J. Peuron [8])

with a specific energy 0
10~ 10" 10
7 (fm/c) Outlook
e Different jet momenta, angles and screening prescriptions
Cutoff models e Temperature via Landau matching, £%4(7T;) = ghtmlation e Parameter ¢ enters energy loss calculations in BDMPS-Z
formalism with harmonic approximation
T.(r) ( 30&e(T) )1/4 — include our value of ¢ in jet quenching models
T =
- T2 x #d.o.f ¢ Study impact of pre-equilibrium medium via ¢
0.020
Temperature of equilibrium system with same energy den-
sity
. 0.015 e Parameter ¢ depends on cutoff ¢; < A, use different
¥ cutoff models:
=<
=0.010 — LPM cutoff AYPM(E, T') = (MPMg 5 (ET3)1/4 Contact
= — kinematic cutoff Alim(E, T) = ¢king « (ET)1/?
0.005 — LPM cutoft - ) grfomm e o S
: therrhal for LPM cutoff  hon... indmatic cutoff Typical momentum transfer )4 ~ ¢t* ™, formation time ¢ ~ Florian Lindenbauer
Eied = 100 GeV \/w/q, estimate ¢ ~ g'T” (assume dominated by w ~ Ej«) | Institute for Theoretical Physics
0.000 o Fix Ci at triangle marker to match with JETSCAPE [6] 7 TU -VVier-1 |
10~3 102 10! 10Y 101 (LBT parametrization) for A = 10 and Q5 = 1.4 GeV \ . florian.lindenbauer@tuwien.ac.at
—13/5 | &
QsT /s / e Numerically: Interpolate in large cutoff region ¢%Y(A| >

T:) ~aylnA | /Qs + by (similar with z)
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