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|. Introduction (l):

® Radiative energy loss has become the baseline
for explanations of both single particle and back-
to-back suppression measured at RHIC.

® Four formalisms available:
. They consider the same physical process
under different approximations.

geometry/dynamics
medium density
parton-medium cross section
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Eskola et al ‘04

Vinw =200 GeV, (' +h)/2
Aegr= 181 (0-5%)
Lyt = 5.0 fm

- TW
T non-rw

: different implementations/observables
give different values:
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All models treat
the medium
modification of
gluon radiation
through the
interference

and rescattering.

Fragmentation (assumed outside the medium) modified
due to the difference in radiation to get rid of virtuality.
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| /2. : static medium.
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Exact solution unknown,
|. Harmonic oscillator (Brownian motion): !

n(é)o(r)==q(é)r

—_

2. Opacity expansion: N=1,
corrects Brownian motion.
Comparison for massless and massive:
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. P hYSical P rO CeSS —\m number of gluon lines can attach like this.
3. : rates order ., B N

dynamical medium, no

interference of emissionsje et N
in/out medium,
expansion. ' el
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Need to resum.
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4 . ff in DIS on D(z, p')=D(z, i )-l——j
nuclei, first corrections [EEulkitiictuisLas bt ALIL R S
in , modification of
DGLAP splitting

functions, virtuality.
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is a natural parameter
only in

Extraction from a
comparison with

mean eloss rudimentary,
distribution of energy losses
better: quenching weights

On the determination of the transport coefficient.
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Au+Au 200 GeV. PHENIXﬁrellmlnar

*?IL=6 fm, ghat=0.75 GeV?

‘ —— Quen. Factor
Multiple soft scat. .
Using FF

, Quen. Factor
N=1 opacity exp. Using FF
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: * ET&A WK 15%

L) FHEMX I, H D-10%

= GST&R W,k 0%
= PHEHIX K K 040
= FHEMIX & 0-10% o PHEHIX ai0%

geometry (production [

——= {=0.75 G¥'¥m, L =4 tm, gucns only

plus ‘medium’) gives ¥ i 1%
larger values and leads
to saturation: fragility

lys (Eweay side)

® Surface bias j R T
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® Energy constraints 8o
, ENErgy N —— nonw
dependence e |
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Hard probes ‘06: AMY gives 2, GLV gives <|, MW
give 3-4 GeV?/fm:all at initial time.

® Dilution: introduced effectively
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Flow doesn’t lower ghat
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(Hirano-Nara ‘03; Ruppert-Renk
'05,°06; Majumder et al ‘07; Qin et al ‘07)
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G=4 GeV?/fm
‘ G=10 GeV?/fm
§=14 GeV?/fm
e PHENIX

not conclusive: TINLL S emmpan
benchmark

, hadronization inside

, collisional
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tend to T o o o
K ! -~ |, py’=8+.5GeV pI=6+.5GeV
| . ) *s 11

— R,, p,=8+£5GeV
PbPb—r° 5.5TeV 0-10%

favor low values of ghat | _

: punch-through.

1.5 2.0 2.5
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Quantification of the effect on ghat
of some of the phenomenological
ingredients, based on Raa for central,
using a pQCD spectrum and QW.

"' = f dl
J0 @ d w

- | do**(p, + AE)/dp? |
| dAEP(AE)| 2]

Vac P .
doV(p, \dpy|

R O dl(w;)| | S
P(AE)= D, —{H ’ dw; ' ]‘5. AE- D, m,,-J exp

a=o n! it dw =1

quarks
gluons

gluon jet total

[mb GeV2c3]

ceee gluon jet — quark jet

— quark jet

2
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K-factor=2.2

do/dp
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Ru(ps) for 0 at n=0 Ru(pi=10 GeV) for ©° at n=0

ex /0510023
AuAu at 200 GeV/A, 0—10%
filled. multiple soft

PHENIX: nucl—ex/0510023 a5 L PHENIX: nuc
AuAu at 200 GeV/A, 0—10% :
solid. multiple soft
dashed:. single hard
ghat=0.5, 1, 2 GeV*/fm
fixed L=4.5, 5.6 fm

empty. single hard
fixed L=4.5, 5.6 fm
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: 3+ 1| ideal hydro,
for AuAu@?200, b=3.1 fm, ideal
EOS with N=3, B'/4=247 MeV.

0= 79
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ghat (GeV?/fm)
fixed length <=| (average)

Woods-Saxon 4-14 (average)

Phenomenological dynamical medium decreases

implementation flow no effect
dilution increases, factor 2-5

\ hydro K~3-4, late times

|aa/pff favors low values

Observables 1
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