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Introduction N dependence Quantitative model comparisonsIntroduction Npart dependence Quantitative model comparisonspart

Fit f d l t d t t ki i t l
Conclusions after first three years of RHIC Models predict behavior of energy loss:3/2N Fit of model to data taking experimental 
Conclusions after first three years of RHIC Models predict            behavior of energy loss:partN uncertainties correctly into account

Hadrons are suppressed photons are not 1d1 NEΔ
uncertainties correctly into account
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PHENIX arXiv:0801 1655 [nucl-ex]PHENIX, arXiv:0801.1655 [nucl ex]

Type A:  point-by-pointyp p y p

Type B:  pT correlatedyp pT

Type C: normalizationType C:  normalization
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PQM GLV WHDG ZOWW
GeV /fm GeV/fm2.1 270 200 0.2 3ˆ 13 2 / 1400 / 1400 1 9g gq dN dy dN dy ε+ + + +

But is parton energy loss really the correct
GeV /fm GeV/fm3.2 150 540 0 0.513.2 / 1400 / 1400 1.9g gq dN dy dN dy ε− − − −= = = =

But is parton energy loss really the correct PHENIX, arXiv:0801.4020 [nucl-ex]
explanation? π0 RAA not fragile, but in fact quite sensitive to p
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Fit with: opacity

Test as many predictions as possible 0 )( partAA
Models uncertainties not considered thoughTest as many predictions as possible

results in: α = 0 58 ± 0 07 for pT > 5 GeV/c Models uncertainties not considered though
pT, Npart, √sNN dependence

results in:  α  0.58 ± 0.07 for pT >  5 GeV/c
0 6 0 10 f 10 G V/pT, Npart, √sNN dependence

α = 0.56 ± 0.10 for pT > 10 GeV/c

Comparison to direct photonsQuantitative model comparisons
pT

Comparison to direct photonsQuantitative model comparisons p p
Comparison to direct photons No saturation of energy loss with NComparison to direct photons No saturation of energy loss with Npart

0 d di t i A A t 200 G VCentrality dependence consistent with parton π0 and direct γ in Au+Au at 200 GeVCentrality dependence consistent with parton
l

γ
energy loss

d dpT dependencepT depe de ce

√√s dependence√sNN dependence
π0 in 200 GeV Au+Au from Run-4π in 200 GeV Au+Au from Run 4

π0 spectra in Cu+Cu at 22 4 62 4 and 200 GeVπ0 spectra in Cu Cu at 22.4, 62.4, and 200 GeV

S i tt f 0 dSame suppression pattern for π0 and ηpp p η

Consistent with parton energy loss and vacuum p gy
fragmentationfragmentation

Direct γ RAA < 1 at highest pTγ AA g pT

Caused by isospin, EMC effect, or suppression ofCaused by isospin, EMC effect, or suppression of 
fragmentation photons?fragmentation photons?

Systematic study in high statistics Run 7 data setSystematic study in high-statistics Run-7 data set 
forthcoming
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PHENIX, arXiv:0801.4020 [nucl-ex] PHENIX, arXiv:0801.4555 [nucl-ex]

R now measured up to 20 GeV/c ConclusionsRAA now measured up to 20 GeV/c 62.4 and 200 GeV Conclusions
R constant (=0 2) up to highest pRAA constant (=0.2) up to highest pT
(5 20 G V/ )

Suppression consistent with parton energy loss
(5 < pT < 20 GeV/c)

S pp p gy
Three new PHENIX precision high-pT papers( pT ) ee e p ec s o g pT pape s

Common power law behavior in p+p and Au+Au 22.4 GeV π0 RAA in 200 GeV Au+Au ~ constant up to 20 GeVp p p
n

22.4 GeV π RAA in 200 GeV Au Au  constant up to 20 GeV
n
Tp∝ No suppression No saturation of energy loss with NpartTp No suppression No saturation of energy loss with Npart

Motivates description in terms of fractional energy Enhancement consistent with calculation that π0 RAA in 22 4 GeV Cu+Cu described without ElMotivates description in terms of fractional energy 
loss:

Enhancement consistent with calculation that 
describes Cronin enhancement in p+A

π RAA in 22.4 GeV Cu+Cu described without Eloss
loss:  describes Cronin enhancement in p+A π0 RAA sensitive to opacity → model constraintsπ RAA sensitive to opacity → model constraints

)2/(11 −= nRS Indication of modification of direct γ)(1−= AAloss RS Parton energy loss starts to prevail over Cronin Indication of modification of direct γgy p
enhancement between 22 4 and 62 4 GeV St t d f R 7 lt (b tt t t / R NP)enhancement between 22.4 and 62.4 GeV Stay tuned for Run-7 results (better stat./sys., RxNP)


