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 \What can be learned from vy-jet
measurements?

 How to measure?




What can be learned?

 Ultimate goal Is to understand energy loss
mechanism -- energy loss per unit length

« Complementary to single particle spectra and di-
jets

* Single particle - “effective” energy loss, strong
surface bias




Single-Particle Spectra — What
have we learned?

High-p; suppression comparison to theory:

GLV > dN,/dy ~ 1000

- Initial energy den

Hadrons are suppressed,
photons are not

Fractional “effective”
energy loss S, ~
20% in most central
Au+Au collisions

|. Vitev and M. Gyulassy, PRL 89 (2002) 252301
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What can be learned?

Ultimate goal Is to understand energy loss-
energy loss per unit length

Complementary to single particle spectra and di-
jets

Single particle - “effective” energy loss, strong
surface bias

Di-jets = surface bias of trigger jet; existence of
away-side jet softens bias (or only tangential




Di-Jets through Hadron-Hadron Correlations

“Disappearance of away-side jet” in central Au+Au

collisions
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“Reappearance of away-side jet”

With increasing trigger p;, away-side jet correlation reappears

Higher p; Jet
“Near Side”
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“Punch-through”
Jet?

Associated yield per trigger

Elastic energy loss?
Geometry Fluctuations?

4<p_(trig) <6

STAR, Phys. Rev. Lett. 97 (2006) 162301

6<p(trig)<8  8<p(trig) <15
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“Reappearance of away-side jet”

With increasing trigger p;, away-side jet correlation reappears

STAR, Phys. Rev. Lett. 97 (2006) 162301

4<p(tig)<6  6<p(trig)<8 8<p(trig) <15

Tangential emission? 0.3
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What can be learned?

Ultimate goal is to understand

energy loss per unit length v

Complementary to single part V\/\QA
jets

Single particle - “effective” energy loss, strong

surface bias

Di-jets = surface bias of trigger jet; existence of
away-side jet softens bias (or only tangential




magnetic calorimeter

(n° M)

» Background sources of
photons (hadronic decays)
suppressed In central
Au+Au collisions
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Challenging Measurement

e Trigger photon measured with electro-

» Large background from hadronic decays

- 10-20%

PHENIX, Phys. Rev. Lett. 94, 232301 (2005)
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v-jet Analysis in Au+Au collisions

o' - charged Yprompt - CNATGED

near: L.
away:

Mirigger - 83434

Thomas Dietel, Quark Matter 2005
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Challenging Measurement

* Trigger photon measured with electro-
magnetic calorimeter

e Large background from hadronic decays
(m° )




Statistical measurement of y-jet yields

 Measure Iinclusive y-jet correlation function

« Measure n%jet correlation function

* Construct resulting y4..,,-J€t COrrelation
taking into account decay kinematics




PHENIX y-jet in p+p
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PHENIX y-jet In Au+Au collisions

3.Jin, OM 2006 Black: Au+Au Red: p+p
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per-trigger jet pair vields:

Cu+CuU ygo-h™ vs. n%-h*"jet yields
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e Segmentation of
calorimeter towers

Distinguishing direct photons from rt°

Opening angle of ©° as a function of p;

iIn STAR (A@,An) =
(0.05,0.05) - 2
decay photons hit
same tower starting
pr ~5o0r6 GeVic
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Distinguishing direct photons from rt°

* Reject clusters that look like 2 close photons
(from =° decay) from shower shape

» Retain sample of correlations that are ;o
jet “rich”

e Estimate remaining contamination from n°-jet




Distinguishing single photons from 2
decay photons in STAR

Shower-max detector
Singfe particle simulation
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STAR y-jet in p+p

Subhasis Chattopadhyay, QM 2006

-- Improved n%y separation
using shower profile in SMD

mixed bin
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Near Side Yield (Arb Unit)
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Summary

* Limited information extracted from single-
particle p; spectra

— Effective fractional energy loss reaches 20%
for most central collisions

— Initial energy density ~ 15 GeV/fm?3 from
radiative energy loss models




What is needed?

 Need a consistent theoretical approach to
describe different observables

 Need quantitative descriptions of jet
modifications from experimenters

— vy-jet vs. di-jet yields
— Path-length dependence of jet-correlated
lelds (using reaction plane dependence




Viathen v the suppression is equivalent tc
@ @ @ L/ @

shift in the spectrum due to enerqgy loss.
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Surface Bias of Di-Jets?

STAR, Phys. Rev. Lett. 97 (2006) 162301

8 < pT,trig< 15 GeV/c
Renk and Eskola, hep-ph/0610059 ==

Au+Au, 20-40% Au+Au, 0-5%

8 < pT,trig< 15, 4< pT,assoc< 6 GeV/c
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