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Medium-modibPec
gluon radiation
through
Interference of
production and
rescattering.

hadron

parton

/ me'-dium—induced B D M P S

gluon radiation

hadron

debne the mediunghat or gluon density plus
mean fee pathand length (geomeyrdynamical expansion).
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1/2. - static medium.
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Exact solution unknen,
1.Harmonic oscillator (Bownian

motion):

2.0pacity expansiomNl=1,
corrects Bownian motion. » .
Comparison ér massless and massigW O03SW 004
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3. ‘rates oder: -, Physical ProCess i wmieorauon ines o susch e s
dynamical mediump k> e T
Interference of emission
In/out medium,
expansion.

e | F
i | o,
These pinch | l N2 g o
=1 | i
L. A

These pinch T~ E7

These ':pi nch

Adding one more rung = O(1).
Need to resum.

d[L dy Il-l-l

4. : FF in DlS on D(z, 1')=D(z, 4’ Hﬁ o 7 .v,Ql,IL'JHF.C_:]Dt':lf.}',uz}
nuclel,pPrst corections
N ‘modibcation of
DGLAR splitting functions,
virtuality (see also Majumder
et al. OO0y

C A DIT X f d_}; d_}; ) d.)""g A |(I} ( _};) F ( Y% 1) F ( _}__;2) W ( 0 ) | A ez’ factors
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2.1.Light hadons:Raa and back-to-
back suppession:-)

2.2.Non-photonic electons and moe

differential obsevables.-(
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STAR charged hadrons p, = 6 GeW/c 2
S— g " STARAu+AuCentnl
1 18 STAR Preliminary
5 New Cu+Cu Result
S 16 STAR Preliminary
- 5
= 14
w 12
1]
2
STAR Au+Au MinBias
STAR Preliminar

not
conclusie:benchmark S | ST
(Armesto et a@OS) | e I T N
hadionization(Adil et alO06)
collisional(Djordjevic et al

& d+Au min bias

O06yesonance¢van Hees e L |2 e

O A+ Al 0-5%

alO06jynamical medium
(Djordjevic et alO08),

2, = p (assoc) / p.(trig)
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Gyulassy et aD01,

Salgado et &D02

bxed length

< dl (average)

Woods-SaxonRQM)

4-14 (arerage)

dynamical medium

(Djordjevic et al) gecEases
[3ow (Arm:tstsl)et al.Baiel P
dilution Increasestactor 2-5
hydro (Eslola et al.Bass K~3-4,late times
et al) Important
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¥ Calculations done in the high-engrgoproximation:

¥ Energ-momentum conseration imposech in the
single incluserspectrum §GIV; Salgado et aD0B

¥ (BDMSOO0)
Independent (Bissonian) gluon emissicassumption!

1 I"EI{ (o ; '

n=0 I r i=1 If-!’r (e} i=1 {]F {rh

o . n -.
" | | T dl
P(AE)= E —[H ’ dw; ']cﬂ AE— E ml,-| exp| — ’ dm—]
n= =1J i= J0

¥ No role of IN medium emissions (but GWM).

¥ Medium and vacuumeated
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Recent attempts to @ beyond (arXiv:0710.3073![hep-ph]HEP to
appearwith L.Cunqguelin, C.A. SalgaddSantiago andW.-C. Xiang,
Wuhan and Bielefeld); also with G Corcella Qisa).

.to check radiatie elossmore diferential and unbiased
obsewables (parcle corelations and jets) va to be studied
(others:Borghini et alD05-.\WWang et alO01-.Vjtev O0%pblosa et al.

0]0)3]

3.1.Medium-modibed splitting functions (SF) and Smda
3.2.Medium-modibed DGLAPvelution of fragfunct.(FF).
3.3.Preliminay:PYTHIA with in-medium branching.

Radiative energy loss: problems and new ideas 12



AAAAAAAAAA
EEEEEEEEEEEE

NZstor Armesto w S C

d Ve . 1 5
P\ ac ( _)

dﬁdki “”hL

Pt-i:rt. ( ) P\ ac ( ) + A P(

lines/markers: with/without large x correct. -
upper/lower curves: quarks/gluons
t_ =2t =2 GeV? L=2fm

min

red: gL=10 GeV?

black: gL=0

3 Ba/or couplmg with scale&;
different small-z extensions.

101 (Gev 10°
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of FF (fom KKP IC);
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0 Improvementsyirtuality in medium emissionsiedium and
vacuum teated on the sameabting,energy momentum
consewation.

0 Drawbacksformation time of the gluons does not afit the
medium length seenyithe radiating paons;no elastic scatterinc

no conversions included.

; _ \\ 2=\ L=2(solid)s(dashed) fn
. 10g \ iF = <
: Ejet=10 GeV - Ejet=100 GeV K ) H

B \'N‘_‘-.\ _ o - s,
| Q%=2 GeV? | Q=2 GeV -
2 AN : 081

Z [ @2=40000 GeV?2 ) -
L Q°=400 GeV* W\ o'k ! 04

02F

1[]-2;_ -.1 u_l L11

'IEI“H"'""l
10#
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Comparison with
experimental dat
gihes ghat~1
GeV/fm (as with
QW for bxed L)
or ghat~10 GeV/
fm (for cylinder
or sphee).

=0.53Ge

9=133GeV

g=1 GeV¥m: L=6 fm
Ejel=4u GeV

Q’=1600 GeV>

Dashed - Quenching weights
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centralAuAu,"©

2 14 18 18 20 2
pT

Dashed - Quenching weights

g=1 GeV¥m; L=6 fm
Eje=40 GeV

Q%=1600 GeV?



NZstor Armesto w S C

AAAAAAAAAA

EEEEEEEEEEEE

¥ We modify PYTHIA FSRy{phav) routine introducing the
medium-modibed splittings and Sumlak

PYTHIA

Good ageement |
between default .
and vacuum; ' :

sl E,=10GeV, L=2 fm

10
0 03 1 15 2 25 3 35 4 45 5 0 05 1 1.5 2 25 3 35 4 45 5

e parton
&=InE_ /™"

p$ """" (GeV)
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1.4

(Vitev 506, il | | 4]
SalgadO' 2p= 5:;:::1 | : 1 M2y

PolosaO06) oz |
Importance o | 1

=1 - - | | i
—  {jL=20GeV* - | 0.4k

E. =10 GeV, L=2 fm

multiple | |
S p I itti n g g o]nly one splitting 0.2;_

0 AN III|IIII|IIII ﬂ-llllllllllllll

0 05 1 15 2 25 3 35 4 45 5 D 05 1 15 2 25 3 35 4 45 5 0 0.5 1 1.5 2 2.5
parton E=In(E Ippam")
P; (GeV) jet H:acos{pzfp]
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PYTHIA

vacuum

qL=20 GeV?

At parton level
and or high

energy,

' E,_,=100 GeV, L=2 fm

0 5 10 415 20 256 30 35 40 45 50 0 0.5 1 1.5 2 25

parton (GeV)
Py B:acos{pzfp]
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PYTHIA

A extreme
example of

vacuum

gL=20 GeVv*

E;.;=100 GeV, L=2 fm
hadrons, 2 b-t-b jets

0 5 10 15 20 25 30 35 40 45 50 g 0.5 1 15 2 25 3
hadron -
P (GeV) ; hadro B=acos(p_/p)
T &=In(E_/p acram z

Radiative energy loss: problems and new ideas: 3. Beyond 19
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¥ 1o checkradiatie energ loss as the explanatioorfjet
guenchingdifferential pobes neededelation energy
degradation / radiation enhancementy/lproadening

¥ We hare supplemented vacuum splitting functions with med
lerms,based on an analggvith radiation spectrazirtuality,
energ/ consewation,and vacuum and mediunetited on the
same doting.
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¥ is a natural paramete e E—
. dowd(p )dp] ) Cda" ™ (p, +AEVdpT |

- EI.PJ_J: 1 gl =I LlF._I'hfPI._I'LEI|—.,|

O n In . G VP LAR J \ dae™p ydpr |

¥ Extraction fom a
comparison with

¥ R

vV UU
Au+Au 200 GeV. PHENIX preliminary

“*1L.=6 fm,ghat=0.75 Ge¥

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

—

mean eloss rudimentgyr
distribution of energ losses
better: quenching wights

, Quen. Factor
N=1 opacity exp. Using FF

Ra Nuclear modification factor

¥

On the determination of the transport coefficient.
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¥ T AR + STAR KK os%
T PHEME IR R *  PHEMIX K K 040%

= FHENX® 0-10% o PHEMIGA cuio%

geometly (ProdUCTON [ —

= 0.76 Ga¥ifm, L =& tm, gluons anly

plusOmediumO)egiv - NI STEEEGINE
larger values and leaqiss
to saturationfragility

lys (Eweay side)

¥ Surface bias . I S ——

150 200 250 300 350 0 g0 100 480 200 280 300 4350

HP..t

p o T
B T

Viny =200 GeV, (h' +h)/2

-energ
dependence: T

On the determination of the transport coefficient.

22



¥ Hard probesO0&MY gies 2GLV gives <1 MW
give 3-4 GeV/fm:all at initial time

¥D|Iut|on introduced eféctl\ely

2 2ok o, @
a2 2

dllq) $

a e Sagis
doesnleower ghat

ag M‘G
fd—r‘u

(Hirano-NaraOORuppet-Renk
O0®)06VIajumder et aDOMin et alO07)
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not conclusie: N
benchmark
~hadionization Inside

n u
collisional (===
’ 018 34 8 89

A b N A @ a4 N w & oo

A b M 4 O 4 mM w & oo,

L 1 1
bl 0sse>A2D8 A2DG 1>, d>pA9D8

"5 5 4 3 2 1 0 1 2 3 4 5 6 6 5 4 3 2 1 0 1 2 3 4 5 6
y (fm) y (fm)

1.0
tend to TR
. ' - -~ 1,, pr°=8:+5GeV p;=6+5GeV
a " |
. .

— R,, p,=8+£5GeV
PbPb—r° 5.5TeV 0-10%

favor low values of ghat R St

. punch-though.

1.5 2.0 2.5

On the determination of the transport coefficient. ¢, (GeV/fm)
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QuantiPcation of the ettt on ghat
of some of the phenomenological
ingredientspased on Ra for central GGt A Il
usmg a pQCD spectrum and QW = " do™(p,)ldp] |

T‘ 1 dlilw;)| | < = dl
P(AE)= >, — ’ dw; r5| AE— _ (1) | exp| — ’ dw
Jo

a=o n! dw = dw

quarks
gluons

gluon jet total

[mb GeV2c3]

ceee- gluon jet — quark jet

2
t

— quark jet

K-factor=2.2

do/dp

On the determination of the transport coefficient. 25
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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

O

0

o g
DDGDDG(

lJ JlJlJLIlJ
16 18 20

ghat (GeV*/fm)

On the determination of the transport coefficient.
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(qL)(1yp, @)

R(ro,!) = 2"5(
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PHENIX:
AuAu at 200 (

filled: multiple soft
. single harda
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13+1 ideal pdro,  11"(") # 27(36) GeV/ fm®
for AUAU@200p=3.1 fmjdeal !"'¥*'("o) # 1.5(2.2) GeV?/fm
EOS with N:?,, 81/4:247 \Yi[2\V} lg= 0.6 M, Hax = 10.2 fm
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4 bxed length <=1 (average)
Woods-Saxon 4-14 (arerage)
dynamical medium decreases
[3ow no efect
dilution Increasesfactor 2-5
\ ydro K~3-4,late times
I Aalpff favors low values
non-photonic electons unconclusig
A AMY 2 (initial)
MW 2-3 (initial)
multiple soft/single har small decease
) GLV <1 (initial)
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