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The MC model of Jet Quenching

The model for Jet Quenching takes into account
different types of phenomena:
e Parton showers;
e Elastic scattering with the medium;
* LPM effect;



Parton showers

The parton showers is treated by making use of
factorization in such a way that, given that the
parton has gone through n branching
processes, the differential cross-section of
emitting an extra radiation is given by:
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Parton showers

The scale at wich the coupling constant is
evaluated Is given by the virtuality of the parton
t. The pole is avoided by inserting a infra-red
cutoff t.. This also set minimal and maximum

values for z wich avoid the poles on the kernel
P(z).



Parton showers

The angular ordering of emissions can be
applied through the requirement that:

t>t,>t,>...>t,



Elastic Scattering with The Medium

The medium on JEWEL is characterized as a
collection of scattering centers with a Debye mass
U,=3T, where T Is the temperature of the medium.

This identification yields a cross-section on the form:
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The PDFs are calculated through integration of
DGLAP equation.



Elastic Scattering with the Medium

The differential part of the cross-section will be
given by:
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Thus, the medium Is completely characterized by a
density of scattering centers and its temperature
profile. It is worth remarking that the inclusion of
mass effects will only alter the virtuality
calculations.



LPM effect

The LPM effect is the name of a destructive
iInterference phenomena that happens when
the gluon formation time on bremsstrahlung
processes overlap with multiple scattering
collisions.



LPM effect

It can be pictorially viewed on the following
Feynman diagrams:




Medium Model

In the results that will be presented, the
medium used for the parton propagation is built

from a Glauber mode

Initial conditions,

alongside an ideal expansion, in such a way
that the expansion is parametricallv aiven bv:
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Medium model

The temperature profile, in turn, will be given
by:
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Medium model

The particle density, that gives the density of
scattering centers, goes as:

n(x,y,b,7) o< T°(x,y,b, )



JEWEL validation

On the absence of medium, the JEWEL
reduces to PYTHIA, and the data iIs validated

against data from LEP and p+p collisions at
LHC.
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JEWEL validation

The variable thrust is defined as:

Zi ‘pi ' nT‘

Z@* ‘pz‘

The value T=.5 Is equivalent to a spherical
distribution.

1" = maxy,,



d*c/dp | dy [ub/GeV]

JEWEL validation

Charged jet cross section vs. p | (anti-k;, B = 0.4)
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JEWEL validation

PHENIX data, 0-10% centrality —s—i
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Here, the shaded region represents a variation of about 10% on the
Debye mass, wich illustrates the sensitivity of data to temperature.
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JEWEL response to medium

The energy loss temperature dependence on
JEWEL.:

on

cross section I, £ = 10 GeV
————— cross section II, E = 10 GeV

A F - cross section I, E = 100 GeV .

E """" - cross section II, £ = 100 GeV
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Conclusion

Due to agreement with previous experimental
data and high sensitive to temperature profiles,
JEWEL provides a well suited model for testing
more realistic hydrodynamic evolution and
initial conditions models on future research.
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