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Basic ideas

Medium

the 'medium’ is strongly interacting

v

v

its structure may be inherently non-perturbative
cf. proton structure

v

but hard interactions should resolve quasi-free partons
cf. DIS

v

at high scales the scale dependence should be
described by pQCD

Interactions
» jet-medium interactions: collisions of hard partons with
quasi-free partons in medium
» at high scales perturbation theory should be applicable
» use standard techniques: LO ME + PS
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Basic ideas

Assumptions
» medium as seen by jet modelled as collection of
quasi-free partons

» infra-red continued perturbation theory to describe all
jet-medium interactions

» formation times govern the interplay of different
sources of radiation

» use results from eikonal limit to include LMP-effect
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JEWEL in a nutshell
s
% /Q

~

> jet production: ME+PS

Jet quenching in
pQCD with
JEWEL

Korinna Zapp

JEWEL in short




JEWEL in a nutshell

> jet production: ME+PS

> re-scattering: ME+PS

generates elastic & inelastic processes
with leading log correct relative rates
general kinematics

requires |IR-continued MEs

requires 'partonic PDFs’
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JEWEL in a nutshell

N
iy
> jet production: ME+PS

> re-scattering: ME+PS

generates elastic & inelastic processes
with leading log correct relative rates
general kinematics

requires |IR-continued MEs

requires 'partonic PDFs’

» emission with shortest formation time is realised
> all emission ("vacuum” & "medium induced”) are equal
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JEWEL in a nutshell

> jet production: ME+PS

> re-scattering: ME+PS

generates elastic & inelastic processes
with leading log correct relative rates
general kinematics

requires |IR-continued MEs

requires 'partonic PDFs’
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» emission with shortest formation time is realised
> all emission ("vacuum” & "medium induced”) are equal
» LPM interference

» also governed by formation times
» without kinematic restrictions
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Probabilistic formulation of the LPM-effect e D

JEWEL
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LPM effect

» analytical calculation interpolates between
incoherent production coherent production
T << L T > L

sk

GB

—

> T = 5 Is the gluon formation time

w

(k+ay)

— momentum transfers during formation time act
coherently




Coherent emission LacD i

JEWEL
KlnematICS Korinna Zapp

» coherent scattering centres act as one
one momentum transfer:

d3

dw

(a)l*R(k,q)

two momentum transfers:
d3/(2)
Y dwdk

x [ day das |A(a)PA@) PR(K. a5 + )

> consistent determination of scattering centres and
formation time

Emission probability

> suppression compared to incoherent emission by factor
1/Ncoh Neoh: number of coherent momentum transfers




Event generation

T [MeV]

» jet production MEs & ISR: PYTHIA sjostrand et al.. JHEP 0605 26
» nuclear PDFs: EPS09  Eskola, Paukkunen & Salgado, JHEP 0904 (2009) 065
» jet evolution in medium: JEWEL
» neglect radiation off scattering centre (for time being)
» at most one emission from initial state of re-scattering
» medium: do whatever you like, e.qg.
» geometry: Glauber model Eskola et al., Nucl. Phys. B 323 37
» EOS: ideal quark-gluon gas
» boost-invariant longitudinal expansion
» initial conditions: T, = 486 MeV at 77 = 0.6 fm
Shen and Heinz, Phys. Rev. C 85 (2012) 054902
» hadronisation: PYTHIA string fragmentation
b=8fm z=0
T=0.6 fm T=2fm
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Jet quenching in

Comparison to data bQCD with
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Comparison to data D i

JEWEL
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JEWEL with full hydro background v

JEWEL
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S. Florchinger’s hydro Floerchinger & Wiedemann, arXiv:1307.3453
» EOS: parametrisation of lattice + hadron resonance
gas Huovinen & Petreczky, Nucl. Phys. A 837 (2010) 26
» viscosity: n/s = 0.08
» boost-invariant long. expansion + transv. expansion
» initial conditions: 7; = 485MeV and 7, = 0.6 fm

Shen & Heinz, Phys. Rev. C 85 (2012) 054902
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JEWEL with full hydro background (preliminary) LacD i

JEWEL
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To take home

>
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JEWEL.: consistent and controlled formulation of jet
evolution in a medium in pQCD

Zapp, Krauss & Wiedemann, JHEP 1303 (2013) 080
based on standard perturbative technology
general, non-eikonal kinematics
no distinction between elastic and inelastic scattering
and between vacuum and medium-induced radiation
very reasonable description of variety of data
can run with any medium model
with full hydro: medium effects only slightly larger
JEWEL 2.0.0 is public: jewel.hepforge.org

Zapp, arXiv:1311.0048
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