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What is it all about?

m investigating the properties of a new state of matter, the QGP
m finding and to understanding suitable observables

high energy particles considered to be promising probes of the medium
created in AA-collisions

Au+Au (central collisions): | ® nuclear modification factor
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What Is our approach?

m Mmicroscopic transport simulations with full dynamics
> attack various problems within one model
(thermalization, R,,, jet tomography, v,, initial conditions,...)

= Investigation of jet quenching within our stochastic \6;\0006

parton cascade model (z. xu, C. Greiner, Phys. Rev. C71) ,\O&&‘
How does it work? (Av
m LO pQCD cross sections O q; o
m calculate transition probabilities for (test)particles ® o ¢ ¢

within spatial cells ® e o

Nno geometric interpretation of cross sections o o O
m simulate gluon plasma including the processes o ® 00
O

o
gg <> gg gg <> ggg .
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Some more detalls

.- _— I35 = matrix element integrated over
m transition probabilities momentum space
p oo At P 003 At Py — 1 I3> At
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m gg—Qgg cross section
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m Debye screening
d3p 1
(2m)3p

thermal case:
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Why Is that difficult?

m obtain total cross section for gg—ggg via integration of the matrix
element

s /4 s /4 Ym T
agg_@ggw/o dcﬁ@kﬁ /_y dy/o dé- -

LPM cutoff

L PM-effect (Landau-Pomeranchuk-Migdal)

m incoherent treatment of gg—Qggg processes
parent gluon must not scatter during formation time of emitted gluon

1 Ag : MFP in lab frame

)\” . k ith T//(k )_— "
g>7 (k1) it D=5 | =

1
== O(k; ——)O(B— (coshy+ Asinhy)) ,
Ag A = 3 cosb
discard all possible interference effects (Bethe-Heitler regime)  , _ koA /1 32
— g -
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Energy loss in a static medium

m gluon jet in a static, thermal medium of gluons /
m T =400 MeV | | | | ' T 2053 i |
147 3->2
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_ ‘10 ¢
dominant =
processis 2->3 g g |
O,
X
o o
©
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AU+AuU — Setup

m central (b=0 fm) Au-Au collision at 200 AGeV
m sampling of initial gluon plasma:
initial momentum distribution (mini-jets) according to
do;
jet 2 2
= K ) _z1fa(z1,p7)x2fp(22, p7)—0=
dpZdyy dyo azg ¢ T LT
Glick-Reya-Vogt parameterization for structure functions; K =2

lower cut-off: p, = 1.4 GeV (reproduces dE/dy)

particle production via standard nuclear geometry
(Wood-Saxon density profile, Glauber-Model)

N = 2T 440 jet
each parton is given a formation time Aty = cosh(y)/pr
35 testparticles
simulate evolution of fireball up to ~5 fm/c
when energy density in a cell drops below ¢=1 GeV
> free streaming (in the respective cell)

do ,p
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Au-Au — Thermalization
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Au-Au — Nuclea
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Summary and to-do list

possibility to examine v, and R,, (and various other observables)
within one framework, consistently including inelastic processes

rapid thermalization (on the order of 1-2 fm/c)
non-perturbative transport simulations of jet events up to p;=35 GeV
R (W/0 boost) very low — full results w/ boost yet to come

energy loss depends crucially on the modeling of the LPM effect
Abelian vs. non-Abelian LPM effect? How to incorporate?

no quarks included so far
iInclude quark degrees of freedom and examine quark jets

Incorporate hadronization scheme
effects on shape of R,,?

simulate LHC-energies
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Backup slides

Oliver Fochler



" A
Gluon-Quark-Ratio
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Elliptic flow
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Experimental v, vs. centrality
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