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Outline of talk

Intermediate p;: hadrochemistry

Raa @nd l,5: Single and di-hadron
suppression/enhancement

Di-hadrons at low p-
ALICE hadron-jet recoil measurement



Hard probes of the QGP

Heavy-ion collisions produce

‘quasi-thermal’ QCD matter

Dominated by soft partons
p~T~100-300 MeV

‘Bulk observables’
Study hadrons produced by the QGP
Typically p; < 1-2 GeV

‘Hard probes’
Hard-scatterings produce ‘quasi-free’ partons
= Probe medium through energy loss
pr > 5 GeV

Motivation:
Hard probes production and interactions can be calculated in perturbative QCD



Parton energy loss — main questions

Understand production rates

Understand parton energy loss process
— Energy loss as a function of density

— Path length dependence
 Elastic, radiative, synchrotron?

— Interplay between vacuum and
medium radiation

— Broadening of shower:
« Qut-of-cone radiation

— Leading hadron vs softening of FF

Use as a probe to determine medium density (and
other properties)
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Intermediate p-

Low-intermediate p+

Ratio
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Mechanisms for modified jet chemistry

‘Shower-thermal’
recombination

Baryon Meson
pT=3 pT,parton T pT=2 pT,parton

Hard parton (Hwa, Yang)

Expect large baryon/meson ratio
associated with high-p- trigger

In-medium color flow/reconnection

Target parton

Sapeta, Wiedemann, arXiv:0707.3494
Milhano et al



Di-hadrons: p/nt in jets

P e, [ 1O | P _ N TIaT_ AT = M-l
A FLU"FLU. | DO, — L7001V T recadan
1===1 L | (R 131
AV NN, Y. T |
St U-10% cenirai ST
B\ A1ICE ) T =— DLlIK I
SErt o e ~ . - N . L N T o
associated ks 2.0 < p_<2.5GevVic,ni <0.8 N
May 217, 2012 sier RLUITK 11
A -
E—'"l 5—— =
) Biear bttt o T oahaallTREEE T wE b =
trigger N B wmma i m— ] 280005
N e - - e w = C
H Em- - B B N A
i g - e m R B T I | —
5 < p;9 <10 GeV
T 1
Fomew —ml-—i §- B B s oo T
L= § o § . ®wm=m 00000000 om |
[ NS B | [ (S A (N DA i |
("mE B0 omo§ ® ® |
e ee—— e w
QL= o e = |
VO e o 0 09=m 0

Jet peak

-
J
I
t 9
|

Background/Bulk region
(v,, V5 peak here) r

Use TOF+dE/dx to identify particles -

ALI-FERF-15353

3]

p)
—
J

<

| R




p/mt bulk vs jets

p/= ratio in Bulk region
agrees with inclusive

p/m ratio in jet* agrees
with Pythia

*after background subtraction

Pb-Pb, \'s,, = 2.76TeV, 0-10% central
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n® R,, — high-p; suppression

< 1.6 .
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Raa @t RHIC: ‘calibrating’ the models
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<0.6

RHIC R,, updated

PHENIX run-4 data
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Raa @t RHIC and LHC

LHC Ry, <RHIC 2
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Increase of R,, with p; similar at RHIC and LHC

Increase of Ry, with py:
Decrease of relative energy loss AE/E with p;
and/or decrease of power law index with p; (e.g. change from gluon to quark)
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Raa @t LHC & models

Broad agreement
between models and
LHC Ry

Extrapolation from
RHIC
tends to give too much
suppression at LHC

No quantitative understanding
of medium density yet
- Is there a path forward?

RAA
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ALICE: arXiv:1208.2711
CMS: arXiv:1202.2554

ALICE, Pb-Pb, |'s,,, = 2.76 TeV
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|dentified hadron R,, (strangeness)
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pr > ~8 GeV/c:
All hadrons similar
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partonic energy loss + pp-like fragmentation?

14



Path length dependence: Ry, VS ¢

PHENIX, arXiv:1208.2254

Out of Plane
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Raa VS @ and elastic eloss

AuAu 200 AGeV, 40 - 50 %

. . I T [ J [
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Di-hadron correlations

LN
associated
Ao
trigger
1.2 —
10:_ 8<pT,trig< 15 GeV/C _:
- <P ass0c < 6 GeV/c :
0.8— \/S\n = 2-76 TeV —
Background .
- 04 -
0 2 4

A@ (rad)

Di-hadron correlations:

« Simple and clean way to access di-jet
fragmentation

« Background clearly identifiable

» No direct access to undelying kinematics
(jet energy)
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After background subtraction
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Pb-Pb 0-5% centrality
Pb-Pb 60-90% centrality

LZLO°0LLL:AIXIe 3OV

Compare AA to pp

Near side: yield increases

Away side: yield decreases

Energy loss+fragmentation

Quantify/summarise: 1,5
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Di-hadron yields

[ AA

N

—
n

O
(%)

J
b)

=
—

.
o

(
4

Fragmentation after energy loss

Near side Away side
[ L L L L
Near-side 8 < p,iig <15 GeV | Awayside ALICE - E
+ O
i T 0-5% Pb-Pb/pp  60-90% Pb-Pb/pp 1M
B 4 1 Flat bkg m Flat bkg 10
- + o v, bkg ¢ v,bkg 1 &
N ) i 1 O mM-gap ® n-gap 1 =
I T L Brs ] 18
R W H 13
- . i 13
T o We----=- we - WYy -1 b "hhhhht &N
[ ] ! -1 L 1S
[ ] | b5
"1 AT L | 3-8
N B ¢ | U] i B
[ a) ]
2 4 6 8 10 4 6 8 10
P, (Gev/ p,  (Levic)
Near side: ~20% yield Away side: suppression
enhancement by factor ~2

Recoil parton energy loss
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Comparing single- and di-hadron @ RHIC

1.2
PHENIX inclusive ©°
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Armesto, Cacciari, Salgado et al.

Raa @nd |, fit with similar density

Confirms ~L? dependence

Calculations with elastic loss give too little suppression
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Comparing di-hadrons and single hadrons

3

0
Need simultaneous comparison to

several measurements
to constrain geometry and E-loss

Here: Ry, and |5,

1

M ALICE h*
i — Renk ASW
0.8 Renk YaJEM
| - Renk YaJEM-D
0.6

0-5% Pb+Pb \/S,,,=2.76 TeV

L=
-t

E_ézz 0-5% PbPb : g_;;
- B<p, <15GeV -"‘;i"'-'-'-'"'* :
Three models: 1.5k AT 151
e [ &4 _
ASW: radiative energy loss ; e o ? :
YaJEM: medium-induced virtuality €L —— = L B e
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i i - i 2 v I I SRR S -
virtuality cut-off (induces L#) o5} B ALICE (v, bkg) o8] T :
--- Renk YaJEM
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e B T S S S R
Py (GeV) Py (GeV)
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Di-hadron modeling @LHC

T. Renk, PRC, arXiv:1106.1740
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VT — 02[6 03 1 93 04 02[6 0.5 1
L2 (ASW) fits data L (YaJEM): too little suppresion
L3 (AdS) slightly below L? (YaJEM-D) slightly above

Modified shower
generates increase at low z;

Significant uncertainties from hydro evolution
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Integrated vs differential

* Inclusive hadron suppression Ry,

— Overall magnitude + p; dependence: limited dynamical
information

— Only useful when the energy loss mechanism is understood
* Di-hadrons; |5,

— Two ‘degrees of freedom’

— Adds constraints when compared to R,,; mostly geometry?
* Low p, shape info

— More differential, but also more difficult to model
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Di-hadron correlations and flow at low p-

rr o o T

Low p; <~ 3 GeV: di-hadron
correlations dominated by flow
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Di-hadron with high-p- trigger

P9 (GeV): 19.2-24.0 GeV
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CMS di-hadrons: near side

p;"9 (GeV):

19.2-24.0 GeV  14.0 - 28.8 GeV 28.8-35.2 GeV 35.2-48.0 GeV
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Transition enhancement — suppression @ p; ~ 3 GeV

also compatible with 1,,=1 at p; > 3 GeV?
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CMS di-hadrons: away side

p;"9 (GeV):

010-CL-NIH-SVd-SINO
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Transition enhancement — suppression @ p; ~ 2 GeV



Low p; di-hadron shapes at LHC

60-70%

0-10%
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Departure from Gaussian

* The lowest p; bin shows a structure with a flat top in An
* This feature is reproduced by AMPT

Data

s _
§ 0'6: Scale uncertainty: 20%
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* Qualitative and quantitative agreement of peak shapes with AMPT
compatible with hypothesis of interplay of jets with the flowing bulk
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Peak Deformation

Calculation + STAR prel:

P 0.9
p N F
o _ Ph-Ph ir';:_=ﬁ§7£ TeV i(?:ﬁfi\‘}i " 2< pT't < 3 1< pT;a <2 GeV/c 1.8 ﬁ*?? rms ‘
e X/ 4<p;<8 2<p;,<3GeVlc | \
0.7l h<os - ——r— “’I n rms (calc.) |
- 0.6 | | T
0.6~ = GA” i T \
o | \\\g 0.5
I S |
S Sag *1 + ] ‘
L~
0.3 H4 + +
RRa / Ry .
L . T i o A Near g
RN N ( )
—: - g : H 0.1 F
0.3 g F T el near o, @ FMS (cale.
. »—@— = K“'\:\‘:-——-..._,_E_ __,___._ﬁ*; ! P EPEEPEP IRV IR AP EPRTET AP BT S
B 3 ; 0 100 200 300 400 500 600 . 700
i '_)_I i i ! ! ! i i i ! i i i I

~n A

(=)=
=]

) T
5 -

oo W w dN_/d
Centrality | 100 = pp Centrality ch/dM

Significant increase of ¢,

n
towards central events

— Gy, > Oy, (eccentricity ~ 0.2)

Armesto, Salgado, Wiedemann
PRL 93,242301 (2004)
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oy, (fit) (rad.)

AMPT Comparison

- AoON
= : — Q& = : E'%%{\é"i uaia ANFP i £.£9 7 Pywia o F-u
Cpveersey . 2<Pr<3 1<p;,<2GeVic g [ 0o 0 Nt | o —2<p,<3-1<p, <2 Golie
oS 3<p;;<4 2<p;,<3GeVic © o7 ERTRIT I PRELIMINARY | & ——3<P <4-2<p <3 GeVic
B 4<th<8 2<pTa<3GeVIc : 5 o __4<p <8-2<p <3 GeVlc
B . . ’ e B b e
- Lines: AMPT 2.25 -
- and Pythia P-0 (for.pp) 6 o05- —
e At e\ N ~L P e
& - T
g — R - 0 —
e . 0.4 1 T S
C ' ] o B ——— =
L 1 : L —
— I B n ,_5 ’—-HI..__— Tk““--...._
o I = > T 5 Ny L T
B N —— LT B —— )
0 20 8 6 80 PP -2 20 % 6 8 PP
. Centrality . Centrality
Centrality | 100 = pp Centrality | 100 = pp
« AMPT (A MultiPhase Transport Code) describes collective effects
(e.g. V,, Vs, V,) in HI collisions at LHC
— Here version with string melting (2.25) is shown
[}

It also does rather well for the rms of the near-side peak

— Interplay of jet and flow in AMPT via parton and hadron scattering
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Hadron-triggered recoil jet distributions

G. de Barros et al., arXiv:1208.1518

O [l ==
§ § e Trigger P 10-15 GeV
] B . e Trigger P 15-20 GeV
g 102 e Trigger P 20-50 GeV
Zl<s L —
o UQ_}_ L HLICE
© [~ PERFORMAMNCE ‘k%
=2
: ﬁ %
[ *
i % H b b
e - il )
= PbPb \'s = 2.76 TeV 0-20% } # L
B anti-k_R=0.4 A>0.4 F°"*'>0.15 GeV T T
10° = * T l *
L, | I | T L, |

100

40 60 80
pch —preco pA (GGV/C)
U ) Tjet
Y
Pr o< 20 GeVic: N -~ y

No change with trigger p;

Combinatorial background Prjet” 20 GeVic:

Evolves with trigger p;

Recoil jet spectrum 31



Background subtraction: A __;

Remove background by

. . T~ 10T
subtracting spectrum with 9 = . u Trigger p : 20-50 GeV
|Ower thrig: 8 - B .l m Trigger p: 15-20 GeV
T < L . 5 = A, (20-50)-(15-20)
A coi =[(20-50)-(15-20)] Zls ~""'E ALICE .
ge] - PERFORMANCE g * =,
‘_l 2 T + e PbPb |s,, = 2.76 TeV 0-20%
Reference spectrum (15-20) ‘< ok . o Tﬁ# antidq R=04 A20.4 572015 Ge
scaled by ~0.96 to account - fq.

for conservation of jet density

10 *' * f

ol R

-50 0 50 100 150 200
p%‘efprfco-p A (GeV/c)
A, measures the change of the recoil spectrum with p,9

Unfolding correction for background fluctuations and detector response
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Ratio of Recoil Jet Yield Al,,PYTHIA

pp reference: PYTHIA 1516F o o <06
(Perugia 2010) v C g Crecol T
g 5§=1 {nl Signal trigger hadron: 20 < pTg < 50 GeVic
% % ' B Reference trigger hadron: 15 < ptTrig <20 GeV/c
< -
n12
R=0.4 . F
?] 1_""'""""""""""'""""""""""""""""""';F‘_‘;_‘—"‘ """
Constituents: n : |
0.8—
p;eonst > 0.15 GeV/c - \-477} I } i
0.6 I ' :
no additional cuts - -
(fragmentation bias) 0.4~ % Pb-Pb 0-20% |3, = 2.76 TeV
- — anti-k., R=0.4, p2°"*' > 0.15 GeV/c
on recoil jEtS 02— —¢T— Diagor{al element of covariance matrix
- HLICE Shape uncertainty
u PRELIMINARY [ Correlated uncertainty
0 [ No reweighting of reference
NN N N NN T T N T T T T YT Y T T T T T T T T A A A O
0 10 20 30 40 50 60

70
p" (GeV/c)

Tjet

Recoil jet yield Al,,PY™A =0.75, approx. constant with jet p;
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Pb-Pb, , Pythia
recoil /Arecml

A

Pythia
AA

Al

Recoil Jet Al,,"YTHA: R dependence

R=0.4 R=0.2

1.6 jet 2 31 6 h jet

C |(p:‘rig- (preco”-rc|<0.6 28 : |(pmg- cprem“-rc|<0.6.
14 r Signal trigger hadron: 20 < pfr"g < 50 GeVlc ;11 4 r Signal trigger hadron: 20 < ptTrlg < 50 GeVic

' C Reference trigger hadron: 15 < ptTrlg <20 GeVic % g ' B Reference trigger hadron: 15 < ptT"g <20 GeVic

- < -
12— m“ 1.2 —

- 23 [

1| LR ELEEEEE - =1 e R e R R L L L L L L L PP PP - ooy booch B |t R -~~~ R kb L L L LR L L CEELEEEEEEEEERLEEEED

0.8 0sl-

— ! I~ p

— 1 : !
06— 0.6—
04 :— % Pb-Pb 0-20% |5, = 2.76 TeV 04— % Pb-Pb 0-20% \|'s,, = 2.76 TeV

C anti-k;, R=0.4, p>*™*' > 0.15 GeVic u antik;, R=0.2, p2*"*' > 0.15 GeVic
0.2 ALICE —+— Diagonal element of covariance matrix 02— ALICE —+— Diagonal element of covariance matrix

C PRELIMINARY Shape uncertainty C PRELIMINARRY Shape uncertainty

O [ correlated uncertainty o— [ correlated uncertainty
PR T N N N U T T N T T T T M A A I IR N B B B A B B A A I I Y I A BN B B B AT B B A AU O B B
0 10 20 30 40 50 60 o 70 0 10 20 30 40 50 60 , 70
Pl (GeVic) pc" (GeV/c)

Tjet

Similar Al,,PY™A for R=0.2 and R=0.4

No visible broadening within R=0.4
(within exp uncertainties)
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R AA

Hadrons vs jets |. spectra

L B A A B B L 2r — _
=3 < - Pb-Pb ys,=2.76 TeV Centrality -
g Charged paricles, m <08 B [LQ: e AR *0-10%
; 18 S [_] correlated uncertainty -
i == T pﬂﬂgfﬂ_‘ [T shape uncertainty 1
- ILICH = 1.4F —
A 2 9l e6e 1 4 C Charged Jets ]
4§ A& YT & 1 = 1 1 L . _
' & . e~ T T 1.0 Anti-k, R=0.3 ]
é ;E a® T Z p‘T’“" >0.15 GeV/c -
§v N S -
" - .
- - 0.8 -
0.6 —
o 0.4 -
& NLivs (U-37 : E E E m:
PR ST ST SN NN SR SN SN SN NN SN SN SR SN NN S S SR SN S S S S S 0'2_ m m m ]
0 10 20 30 40 50 - .
if Ay imd _|||||||||||||||||||||||||||||||||||||||||||I|IIII_

Py taev/c) % 20 30 40 50 60 70 80 90 100 110
ch (GeV/e
Pl ( )

At high p+: jet Ry, ~ hadron Ry, ~ 0.3-0.4



Hadrons vs jets Il: recoll

Hadrons Jets

é i | T T T | T T T | T T T | T T T | | g %1.6_ - o
- Away-side ALICE 4 T F?ﬂﬁ - _ _ l0fg™ (Prec,oi|-7'[|<0.?rig
L 4 ey - Signal trigger hadron: 20<pT _<50 GeVic
2.0 . E ;g I Reference trigger hadron: 15<ptT"g<20 GeVic
. 0-5% Pb-Pb/pp  60-90% Pb-Pb/pp 1= Vb
i O Flat bkg m Flat bkg 18 . °F
(g [ 0 vabkg + v;bkg = O ———
2T O n-gap e n-gap 18 -
L 4 W 08— s s ¢
L 10 T [
10 —--c- B g - - g=-—-———mm—mm o . 0.6/
: i N " § -
L 4 04— % Pb-Pb 0-20% \'s,,, = 2.76 TeV
B o i 7 C anti-k;, R=0.4, p=°"*' > 0.15 GeV/c
.ﬂ] T
0.5 B ‘} o N 0.2— ALICE —+— Diagonal element of covariance matrix
I 1 : PRELIMINARY Shape uncertainty
- . o [ correlated uncertainty
D-D— [, Dl oy L Dol | ] [)IIII']lOIIIIleIIII3IOIIII4|0||||5I0||||6I0|III7|OIII
2 4 6 8 10 pon, (GeVic)
pt.assnc {GEV'&)
Hadron I,, = 0.5-0.6 Jetl,, =0.7-0.8
In approx. agreement with models; Jet |,, > hadron |,
elastic e-loss would give larger |, Not unreasonable

NB/caveat: very different momentum scales !
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Model comparison: JEWEL

JEWEL.: Zapp et al., EPJ C69, 617

z-16
€2 [ antiky, R=0.4, p™™'>0.15 GeVic JEWEL preI/m[nary
83140 —4— ALICE A ["4(20-50)-(15-20)
o C A IPYTHIA {90 _50).(1 5.
T oF W JEWEL ARTMA20-50)(15-20)
£ [
B S 1 AR RSP RS RRyR ey (S papappapare) S S SRS S
0.8_— [ ] [ ] L ¢
- P ] ¢ 1
0.6
N 0 4: %\’%% "
P 02_
b om 8 e oL PRELIMINARY Pb-Pb 0-20% |'s,,, = 2.76 TeV
\i=£:=-7 L?-: = _I 11 1 | 111 1 | 111 1 | 1 1 1 1 | 11 1 1 | 11 1 1 | 11 1 1 | 1 1 1
0 10 20 80 70
au 4y [olV) ou ry [e1V] Iu 1UuU 11y ’

JEWEL correctly describes
inclusive jet Ry,

Predicts Al,,~0.4, below measured
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Al

Pb-Pb 2.76 ATeV

0-10% centrality, trigger 20-50 GeV

aal YTHA vs models: YAJEM

YAJEM: T.Renk, PRC78, 034908

s 16 —
1.2 I . R_O 2 1 f’ g : |(’Drrig- (plre:‘,oil-;.['.:o's_
| M £<__J=1 4 __ Signal trigger hadron: 20 < ptT"g < 50 GeVic
1 e R=04 % S r Reference trigger hadron: 15 < |:'tT"g <20 GeVlc
L — < -
n12—
0.8 * [] [ % E E | 2F | SR | [ ——————
< _i 457 T é — g g - E_ 08 __ b ) 3 [ ]
—0.6f T3 ; ¢ gi : - |
- - 06 -
A . - —
0 04— Pb-Pb 0-20% \'s,, =2.76 TeV
C anti-k;, R=0.4, p;’_"“s‘ > 0.15 GeVic
0.2r 7 02— ALICE —+— Diagonal element of covariance matrix
- C PRELIMINARY Shape uncertainty
| | | O— [ Correlated uncertainty
%O 25 - 30 35 40 O_l L1 |1|O| [ |2|O| L1 |3IO| L1 |4IO| L1 |5I0| [ |6IO| [ |7|O| L1
Erjet [GeV] p;"}et (GeVic)

YaJEM: tuned to hadron R,

(also describes jet Ry, and A with similar parameters)
gives l,, ~0.75, in reasonable agreement with data.

Qualitative difference JEWEL — YaJEM

energy loss model or geometry?
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Hadron trigger vs jet trigger

20-50 GeV Trigger, 0-10% 2.76 ATeV PbPb
6

Hadron trigger: strong “surface bias”

maximizes recoll path length Hadron trigger

(T.Renk, private com.) =

10106
LCATR

000355

% [fm]

X ajibivi, LA (270 =i GYGro

Jet trigger
Full jet trigger: no geom. bias

y [fin]

partially cancelled by bkg fluctuations

Centrality and reaction plane biases: <t
« finite, but only weak trigger p; dependence for high p;'9

8061790 G804d Musy'L
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Summary/conclusions

Large parton energy loss at RHIC and LHC

— Qualitative agreement of R,, with models, medium density increase
RHIC to LHC

— Rise of Ry, with p; seen at RHIC and LHC

Path length dependence L? (or stronger)

— linear dep ruled out by R,, vs reaction plane, di-hadron |, ,
Softening of fragmentation seen at LHC?

— laa > 1 atlow p;

No indications of modified hadrochemistry in jets

— No shower-thermal recombination, color structure changes
New observable: recoil jet spectrum with hadron trigger

— Allows to subtract combinatorial jets and unfold bkg fluct and
detector effects
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Extra slides

41



Path length dependence: Ry, vs L

Raa @s function of angle with reaction plane PHENIX. PRC 76, 034904
@ g :
(1'd 0.8; 10-20% ; 20-30% Out of Plane
- I‘.‘::‘;‘:'I_;.}_‘_I__.w r -"'@....
0.4~ 'm@...._m. . E o m
0.2 — Wi s
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0.6 ; -I.'-@_“': '''' 5 E "-.. In Plane
0.4F e | B
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e T RORRERNNEEES ) SIEERRS. RO SRR
0.8 _ ----- .'“"@,,‘ ‘ . | A
0.6) R T I - .
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0.2} E
% 20 a0 60 8 o 20 40 60 80 RAA ((P): RAA (1 + 2V2 COS 2(([) —\ ))
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Suppression depends on angle, path length
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ATLAS RCP
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Direct-y recoil suppression

8 <E; <16 GeV
Y

4

/
/

7

Ian(z7) =

Large suppression for
away-side: factor 3-5

Reasonable agreement
with model predictions
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NB: gamma p; = jet p; still not very large
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Path Iegbg ngependence ar;d v2

I ! I Ty 70 1T | |
0.2~ @ mmwabc A cr ASW 1 ® A cr:adscEr ]
- JRA= Jdlp, T e JR: I~ dllp
0.15__ + __JRI'-'.dlsz: —_ __.IR.'I"'“dllpf;: __
' + _ JR:1~ |di p® ] JR: I ~ dup“"’
o i o | ) CGC
> 0.1 - e ]
- . ‘xﬁ\ *
1 N :
5 i *\\\é i
0.05 — RO \ -
i o NN
\’_ \\'T_
A, p-otevie . L 6 Q(??e\:llc | | :\,_
c d
10 (c) 1L |
O.BE
< 0.6
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Vv, at high p; due to energy loss
Most calculations give too small effect
Path length dependence stronger than expected?
Depends strongly on geometry — stay tuned
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L scaling: elastic vs radiative

T. Renk, PRC76, 064905
- \

]. T | ! | ! |
+ PHENIX data ] 0.08" STAR data |
— radiative i ®-® radiative
0.751- — elastic scenario 1 _ +—# clastic, scenario 1
’ — elastic scenario 2 = 0.06} A4 elastic, scenario 2| -
elastic scenario 3 % elastic, scenario 3
305l | =
05 E & 0 04 | —
f ﬁ T ] T |
EE I ¥ >
0.251 EE e C = 0.02} .
T [
Bl |
L | L | L | L 0 I
% 5 10 15 20 4 — 6
Py [GeV/c] momentum bin
Raa: input to fix density Radiative scenario fits data; elastic

scenarios underestimate suppression

Indirect measure of path-length dependence:
single hadrons and di-hadrons probe different path length distributions

Confirms L? dependence - radiative loss dominates
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Jet Quenching

1) How is does the medium modify parton fragmentation?

 Energy-loss: reduced energy of leading hadron — enhancement of yield at

low pr? <
« Broadening of shower? A
« Path-length dependence 6 — T,

* Quark-gluon differences

* Final stage of fragmentation - 7
outside medium? e o

2) What does this tell us about the medium ?
* Density
» Nature of scattering centers? (elastic vs radiative; mass of scatt. centers)
« Time-evolution?

suoJpeH



Associated baryon/meson ratios

. 2 25 — -
Inclusive spectra £ “[p+p/nien = fus 200
e t p779 > 4.0 GeV/c -
I\Q. - 2.0 < pAAssoc < ptig i dot
+ I il Ridge
Q 1.5
Au+Au: ! 5_
Baryon enhancement i :
— —a—
T PR
L ey S
0.5 :—I‘:—E-i 4;—5—‘ —a— '_._:_'_L_.
p+p, d+Au: B/M ~ 0.3 — i = :
0
STAR Preliminary
| Au+Au 200 GeV Run IV
_05IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
™4 15 2 25 3 35 4 45 5 55 6

80D ‘|e 18 zaJens ")

Associated yields

Ridge (large An):

Baryon enhancement

Jet (small An)

P, (GeV/c)

B/M ~ 0.3

Baryon/meson ratio in ridge close to Au+Au inclusive, in jet close to p+p

Different production mechanisms for ridge and jet?
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