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Introduction

The energy loss (radiative and elastic) of high energy partons propagating
through the QGP has long been studied to gain information on the
medium properties.

The jet propagation and the induced medium excitation have been
investigated via the Linearized Boltzmann Transport Model.

Hanlin Li, Fuming Liu, Guo-liang Ma, Xin-Nian Wang, Yan Zhu Phys.Rev.Lett. 106, 012301
Xin-Nian Wang, Yan Zhu Phys.Rev.Lett. 111, 062301

We need to treat the elastic process in a more detailed manner to study
further.



Boltzmann Equation:
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Medium Excitation

Negative particle
the particle hole
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Linearized Boltzmann jet transport
neglect scatterings between recoiled
medium partons.

It’s a good approximation when the jet
induced medium excitation &f<<f.

Leading parton-----thermal parton
scattering

recoiled parton-----thermal parton
scattering

Deflection of different phase space.

One has to subtract the 4-momentum of negative
particle when combine it to jet.
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Jet induced Mach Cone in HIC

|. No conic distribution of the final partons
in an uniform medium.

Il. Double-peak correlation of the final
partons in 3+1D medium .
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Xin-Nian Wang, Yan Zhu Phys.Rev.Lett. 111, 062301

Simulation results for gamma-jet
correlation describe the experiment
data successfully.
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Medium Modification of Jets in HIC
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FIG. 1: (a) Energy loss as a function of time; (b) azimuthal
distribution relative to the 7y-direction, (c) reconstructed jet
fragmentation function (parton) at different times, (d) initial
(dotted) and final jet transverse profile with (solid) and with-
out (dashed) induced radiation for y-tagged jets in a uniform
gluonic medium. See text for more detailed descriptions.



The Monte-Carlo Simulation : a hard parton traversing an uniform medium
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Single scattering process
(different channels)

4o

Mean free path
(scattering rate)

a static, homogeneous and infinite QGP
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Single scattering N 7
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Scattering rate gluon quark
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(1/E)dE/dz [fm™]

Multiple scattering

Leading parton only

C=4/3 for quark
C=3 forgluon

Energy loss as a function of initial energy
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Multiple scattering
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Multiple scattering

F. D'Eramo, M. Lekaveckas, Hong Liu and K. Rajagopal

arXiv:1211.1922

Pt broadening
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Reconstructed jet Anti-Kt algorithm in
FASTIJET is used to
reconstruct jets

Leading jet only
Energy loss
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Summary

We present a computation of elastic energy loss of the leading
parton traversing the uniform medium.

The FASTIET program is used to reconstruct jets, the leading jet
structure is distorted by the interaction with thermal partons.

Outlook

Radiative energy l0SS.  xin-Nian Wang, Yan Zhu phys.Rev.Lett. 111, 062301
LBT+Hydro.

Heavy quark energy loss.
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Backup

Positive particles : Medium Excitation

* Leading parton-----thermal parton
scattering

@ recoiled parton---—-thermal parton
scattering

Linearized Boltzmann jet transport
neglect scatterings between recoiled
medium partons.

It’s a good approximation when the jet
induced medium excitation &6f<<f.
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Backup

Negative particles : the particle hole
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One has to subtract the 4-momentum of negative particle

when combine it to jet
20



Backup
Negative particles : how do we deal with them?

1 3
~ 7
N
2 4

thermal parton-----thermal parton
scattering

the negative particle is also traveling in
the medium

One has to subtract the 4-momentum of
negative particle when combine it to jet
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Extra slides Backup
Single scattering the direction of the recoiled
partons are more likely to be
closer to the incoming jets’
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Multiple scattering
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Backup

Scattering rate

* The total scattering rate for a hard parton i is defined
as

T 1_ﬂi'—>
=>T,0=124 PAt)=1-e"*" P(ij—>k)=— k'

1, (kI 1—1i

* The total scattering rate for a gluon

'y =1 +1

99—99 gg—qq +ng—>gq+gﬁ—>ga
* The total scattering rate for a quark
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