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Model and Methodology

JEWEL: BDMPS-Z Monte-carlo generator for parton showers with
medium interaction.
PYTHIA: hard scattering + hadronization.
Apply a state-of-the-art description of the medium:

Default Medium 241 Hydrodynamics

e Simplistic Glauber * TrENTo
‘ ) ¢ v-USPhydro
e Bjorken expansion # e Shear viscosity
e No event-by-event e Local flow
fluctuations dependence

* Recoils on (4MomSub).

® Free parameters tuning:
ATLAS PbPb 5.02 TeV 0-10%.

¢ Rivet+FastJet analyses.

® Statistical uncertainties only.
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Event Generators

PYTHIA: initial hard scattering — start of parton shower.
JEWEL: MC event generator that solves parton showers (t = Q?)
with medium interaction.

QGP — temperature-dependent scattering centers.

d&(§ b = Crras([t| + u%) 8 + (5 — |£])?
i § (£ + p3)?

Gluon emissions are treated in a coherent manner (LPM effect)

TP~ —

E 2w {AL > 7 = incoherence: gluon is formed.
t k2

AL < 1y = coherence: kr — kg + st, repeat.

End of parton shower — hadronization is handled by PYTHIA (Lund
Model).
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Glauber

Main hypothesis: entropy deposition via overlap of participants’
Ty p(z,y).

® Woods-Saxon distribution of nucleons.
® Density of participants:
nan(bia,y) = Ta(®) [1 = exp(~onxTo (b - 7))
+T5(|b - 51) [1 — exp(—onnTa(3))]

¢ (JEWEL) Relation between energy and
participant densities defines temperature: Toar = 0.78 GeV

eaa(b;z,y)  naa(b;z,y) TR, :
- T(bz,y) ~ T biay) oA
€ <nAA(b — 0)> = ( 3 Ly y) nAA( z y) 24
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Bjorken Longitudinal Expansion

e Assume a fluid velocity without
azimuthal and radial components
ut = (uy,0,0,uy).

e (Central plateau in particle
production = system scales with
rapidity =
ut = (coshy, 0,0, sinhy).

® Entropy current conservation:

Au(u's) = 0= T(r) = T(ro) (l)

To
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TRENTO

Main hypothesis: entropy deposition via a generalized
TR(p7 TA7 TB)
* Woods-Saxon distribution of nucleons (one
or multiple gaussians).

® Monte-Carlo sampling of participants =

¢ Parametrization of entropy (p as free
parameter)

dsS
— x Tr(p; T4, TR) = (

T .. =00 GeV

dy

T§+T§>;
2
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v-USPhydro

State-of-the-art (2+1) hydrodynamic expansion with
shear and bulk viscosity.

® Solution of equations of motion of
a fluid via Smoothed Particle
Hydrodynamics (SPH).

lau(p +10) :fyﬁ [ﬂuu]
o or o

2 () (2]
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® Transformation between SPH
particles and space-fixed frames

Nspu
™o — o (F,7) = Z Vs

Wir— ﬁ(T)7 h]
Nspu
=a"(7,7) = Vi (g)

® Bjorken scaling in longitudinal
direction.
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Free Parameter Tuning

ATLAS central R 4 data for tuning free parameters
via minimum y? estimation.
® Free parameters: temperature regulator s, (up = 3s,7") and
critical temperature T¢.

¢ Original JEWEL tuned to RHIC data w/o recoils, only s,
considered and T¢ fixed at 0.17 GeV.

® Lower freeze-out temperature in v-USPhydro = T as free
parameter.

® "Best” (s, Tc) configuration vs. experimental Rq4 = choice for
each model.

® Consistent relative behavior when varying free parameters.
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Nuclear Modification Factor R44 for Jets

JEWEL+PYTHIA TgENTo+v-USPhydro PbPb /syy = 5.02 TeV

1 : .
Ra(py) = L e ST 4 o s e o
A\PT) = +—— et < 2.
N 1_dN ost 4
< coll> Newt dpr pp :E + 4
g o6
¢ Comparison to ATLAS data ot i e
(arxiv:1805.05635). o = T
pr (GeV)
JEWEL+PYTHIA TgENTo+v-USPhvdro PbPb \/syy = 5.02 TeV

0-10% 0-20% 20-30%
ff?_& = | e Anti-kp jets with
" p [/f___ [Njet] < 3.2 — R, pr = 63 GeV
0.4] f’_r

to 630 GeV for all R.
30-40% 40-50%

® Good description of central
[:__E
[njul <32-R

Raa

collisions only.

® Higher modification in

ol ol Ml <B2 R | e e peripheral systems.
pr (GeV)

® Large R enhancement.
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Anisotropic Flow Coefficients v,,—3 3 for Jets
Calculated coefficients given by Jet-Soft correlations:

(" ol (1) cos(n(@3" = W) (7))

(7))

vn{2}(pr) =

¢ Event-by-event study of

anisotropies. .
® Not possible in JEWEL L P THL TN SPva 2
R=02, |yjul <12 ne
Default (no soft sector). M B G S
® Media are not modified by the z[z"
. =
parton shower evolution. 12
® Comparison to ATLAS data B .
(arxiv:2111.06606), N
71 < pr < 398 GeV, st

lyjet] < 1.2 and R = 0.2.
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e Positive vy even for larger jets.

e v3 >0 for R = 0.2 except 0-10% (one
order of magnitude smaller than vs).
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: Conclusions
R-dependence Ratios .
¢ Implementation of a 241
, JEWEL+PYTHIA TENTo+v-USPhydro PbPb /sy = 5.02 TeV/ hy dI‘ o dynami c me dlum
I3, } description in JEWEL.
& 200 GeV <pr<630GeV e . .
=5 bl <125 e e e Wide pr range analyses of jet
0 o Raa and vy—23.
. e Event-by-event correlation
S e study between jet and soft
= sectors.
0255 [ [5 M']et aﬂz [ 09 0 ® Jet radius dependence:
[ ] . . . .
Systems evolve 1f(fierently as R insights into medium response.
1ncr'eases.1R‘AA and vz ® Next steps: jet substructure,
anti-correlation is maintained. smaller systems, HF effects.
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