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High Energy density matter
created at RHIC!
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The Energy Density is Well Above the
Predicted Value for the Phase Transition !
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The Matter Is strongly interacting!
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Tomographic Probe of the medium: Jets

Fragmentation:
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Jets are Remarkable Probes for this High-density Matter

* Auto-Generated on the right time-scale
- Calibrated

+ Calculable (pQCD)
* Accessible statistically via correlations in Au+Au




Reminder: (Di)Jet correlations strongly modified inf Au+Au
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Strong centrality dependent modification
of away-side jet in Au+Au

Issues: mechanistic details of quenching?
flavor dependence?
mach cones?
system size?, etc...

5




Flavor dependent correlations

Trigger Mesons Trigger Baryons
Meson-Meson — | | PHENIX PRELIMINARY - g
(High Asymmetry) | ?\. g\* 3 O
= |
< 1L @ L i
o | % s
[ s 3 &£
090 Au+Au 20-40% ]
P I I N 1.5-:,0_1,__1@‘:2.566‘:’.-‘0 el 1
1T1E 1.04 <1.5 GeV/c E
- C (c) P1assoc (d) 1
Flow = anisotropy . :_ 18
= Emg ....f.“ ._..—' & Baryon-Baryon
= "a, [ "m =" 1 f (Low Asymmetry)
0.95 _ ..l... - "ana" . .f-n?
Jet == asymmetry | : ] <
0.9 - -

0o 05 1 15 2 25 3> 05 1 15 2 25 3
A ¢ (rad) A ¢ (rad)

Strongly flavor dependent Asymmetries and Anisotropies
observed in Two-Particle Correlations




Decomposition of flow and jet signals

Subtraction

Two source model : Flow (H) & Jet (J)

Correlation Function [ Harmonic Jet Function
A N N

C(ap) =

a,| H (ag)+ J(ag)
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a, Is obtained without putting any
constraint on the Jet shape by requiring

J (A¢min): O

I.e. Zero Yield At Minimum
(ZYAM)
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Phys. Rev. C 72, 011902 (2005)
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Reliable decomposition of flow and jet signal via two 7
separate methods!




Decomposition of PHENIX correlation function

Meson-Meson

ZYAM subtracted J(A4¢)

Flow extinguished C(4¢) = J(44)

Both methods agree!

Baryon-Meson

Meson-triggered and
Baryon-triggered
J(A¢) are different on near-
and away-side!

1<P; 1 oeon<1-9%P; o0 <25 GeVie

1.02

Rizal(A &)
Mix(A b)
[
[ ]

A¢)

L

O 098

o

| T T | T T T | T T T T | T T T T | T
—l— C{A ) Au+Au 0-20% mes-mes
—l— C(a ¢) flow extinguished
—— C{A ¢) flow ZYAM subtr.

1 1.5 2 2.5 3
A ¢ [rad]

1<P1 meson™ 1 .5<prawon-=2.5 GeV/c

I T T T T I T T T T I T T T I T T T T I T
—B— C(A ¢) Au+Au 0-20% bar-mes

—l— C(A ¢) flow extinguished
—8— C(A ¢) flow ZYAM subtr.
— FXNP 'ﬁ'z

1 1.5 2 2.5 3
A ¢ [rad]



Meson vs. £
Baryon trigger 2

partner)

0.4

0.3

0.2

0.1

Flavor dependent away-side modification
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depends on trigger particle species in this p; range




il g Flavor dependent away-side modification
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Away-side partner baryon to meson ratio ~2.5 times larger than near-side
partner baryon to meson ratio for meson triggered correlations
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Mechanistic Details of Jet Quenching
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One approach:
fix evia N .,
vary path length by
looking in and out of
reaction plane

What are the relative influences of:

Energy-density
Path-length (L, L?, L%

Need to look at problem in several

different ways to pin down mechanistic
details!
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Complimentary Approach:

Varying System Size
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At RHIC almost all transverse energy
goes into particle production

Complementary opportunity for jet-tomography:

-> fix energy density
-> vary path length

part
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System Size Dependence of Jet Quenching
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Broadening of away-side jet observed in central/semicentral Cu+Cu collisions

No striking differences for jet functions in Cu+Cu and Au+Au at same N

part
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System Size Dependence of Jet Quenching
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Away-side jets significantly broadened in Au+Au, Cu+Cu
Unclear if identical for both systems
N,.« dependent evolution of away-side broadening
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Summary and Outlook

“ Flow measurements give compelling evidence of strongly interacting low
viscosity fluid with quark degrees of freedom

** Robust decomposition techniques allow detailed study of jets

Extracted jet functions indicate:

« Strong away-side jet modification in h-h correlations
* Flavor dependence of modification

s Jet modification/quenching show dependence on:

» centrality, eccentricity and system size
« for same N, Au+Au and Cu+Cu show similar jet functions
(similar energy density, path length not too different)

*Smooth N__ . evolution of near and away side jet width

part
*Combination of observations crucial for elucidating mechanistic origin

of jet quenching 15
... much more to come!



Backup Slides
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Probing the hydrodynamic

origin of v2 via scaling relations

Scaling Tests
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A novel type of scaling: Fine Structure Scaling
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Fine structure scaling at RHIC?
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Va4 (%)

Extended Fine Structure scaling: higher harmonics
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Universal scaling prediction!
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Calibrated Signal
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Distinct Di-jet peaks observed forp + pand d + Au

Extracted Di-jet properties similar for both systems
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Extracting Yields from

Correlation Functions

Two Source Model

Correlation Function [ Harmonic ] H (A¢) =1+2 P COS(2A¢)
C(Ag)  =a| H(Ag)+ p, =V xvE

set-pair Fraction:  JPF =) a,J(A¢g)1 > C(Ag)

— Eff. Corrected pair rate

Efficiency corrected ¢y = JPF x
Conditional yield (CY): Eff. Corrected

Singles yields

Efficiency corrected
Conditional yield (CY): n*xnt /——
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Input jet extremely well recovered!
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