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Jet reconstruction in PHENIX Run-5

Data set: PHENIX Run-5 p + p at
p

s = 200GeV, Cu+ Cu at
p

sNN = 200GeV
Tracking detectors: Drift Chamber (DC), Pad Chambers (PC) 1/3, RICH
Calorimeters: Lead-Scintillator (PbSc), Lead-Glass (PbGl)

Gaussian kernel with σ = 0.3
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Event display, p + p
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Run-5 p + p spectrum
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Run-5 p + p spectrum
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Run-5 p + p spectrum
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Notes about fragmentation functions

z = pparticle
|| / pjet

) pjet must be the true jet energy to perform “apple-to-apple” division
) Otherwise z is shifted

2D unfolding needed to simultaneously unfold .pparticle
|| , pjet/

) We developed a n-D generalization to GURU
) First time 2D regularized SVD unfolding is applied in HEP

Data shown uses Run-5 p + p minimum bias (triggered data is in the works)

Direct comparison to (perfect detector) PYTHIA at pjet
T = 15GeV/ c

Particle species:
Non-ID charged tracks (rejecting e±)
Neutral clusters (electromagnetic)

Single particle resolution not yet unfolded (very small effect)
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Run-5 p + p fragmentation function

Charged particles (with
e˙ rejection)

z = pparticle
|| / pjet

c.�/ = 10i, i = 0, 1, . . .

Jet cut bias uncorrected,
but fully quoted in the
systematic uncertainty

zmax ≈ 0.81
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Run-5 p + p fragmentation function

z
0 0.2 0.4 0.6 0.8 1

N
−

1
je

td
N

n
e

u
tr

a
l/
d
z

×
c(
p

je
t

T
)

10−3

10−2

10−1

1

10

102

103

104

105

11.1 GeV/c

13.1 GeV/c

15.4 GeV/c

18.0 GeV/c

PHENIX Preliminary
Run-5 p + p √s = 200GeV

Gaussian filter σ = 0.3
charged ratio < 0.9

> 3 particle

PYTHIA pjet

T
= 15 GeV/c

data

D(z) = Nzα(1 − z)β(1 +
z

γ
) fit to data

overall syst. uncertainty

Neutral particles
(electromagnetic)

z = pparticle
|| / pjet

c.�/ = 10i, i = 0, 1, . . .

Jet cut bias uncorrected,
but fully quoted in the
systematic uncertainty

zmax ≈ 0.81

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 7 / 33



Event display, Cu+ Cu
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Jet reconstruction in RHIC heavy ion: fake jets

Large dN/ dη, small jet σpp (vs. LHC):
) Cu+ Cu central jet yield at 10GeV/ c,

1
2π

1
Nevt

dN

pT dpT dy
≈ 10−6.GeV/ c/−2 :

) Several approach are proposed/may be suitable for jet reconstruction:

1 Reconstruct only very high pT jets
2 Apply a large pT cut on fragments
3 Statistically subtract the background
4 Direct rejection of fake jets

Approach (4) is preferred by PHENIX:
Low and controllable biases
Residual systematic errors easier to estimate/correct
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Gaussian fake rejection

Cut on the overall shape of the jet

Inspired by the principle of Gaussian filter
Strategy:

1 Sum p2T inside a Gaussian kernel to obtain a discriminant:

gσdis.η, φ/ =
X

i∈fragment

p2T ,i exp

"
−

.ηi − η/2 + .φi − φ/2

2σ2
dis

#
,

2 Gaussian kernel σdis ≈ 0.1
3 (Technical detail: allow adaption for jets with very close maxima, obtain an

updated g0
σdis )

Cut on g0
0.1 =weighted p2

T -sum

In central Au+ Au HIJING simulation proves to be more effective than σ/
p

hAi

(Cacciari & Salam, Phys. Lett. B 659, 119, 2008) and ΣjT (Grau et al.,
arXiv:0810.1219, 2008)
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Principle of fake rejection
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Fake rejection in PYQUENCH

Fake rejection at g0
0.1 > 54 .GeV/ c/2 for central Au+ Au.
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Fake rejection in Cu+ Cu
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p + p embedding in Cu+ Cu: performance
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Run-5 Cu+ Cu spectra with fake rejection
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Run-5 Cu+ Cu RAA
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Run-5 Cu+ Cu RAA compared to embedding
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Run-5 Cu+ Cu RAA compared to embedding
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Run-5 Cu+ Cu RAA compared to π0
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Cu+ Cu jet–jet azimuthal correlation
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Summary & outlook I

Fake jets must be removed even in Cu+ Cu at
p

sNN = 200GeV

Gaussian filter with the Gaussian fake rejection (σdis = 0.1) a highly effective
algorithm for jet reconstruction at RHIC energy

High-rate, accurate calorimeter makes PHENIX suitable for jet physics
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Summary & outlook II

PHENIX is studying the medium using a uniquely suitable jet reconstruction
algorithm with wide pT range coverage, high efficiency, and low fake rate

Obtained the first measurement of p + p spectrum at RHIC upto x ≈ 0.6

Obtained the first measurement of p + p jet fragmentation function at RHIC,
inclusive and upto z ≈ 0.8

Obtained the first measurement of the dijet angular correlation in Cu+ Cu
collisions

Obtained the first measurement of the jet RAA in Cu+ Cu collisions

... and still the only all-centrality heavy-ion jet measurement
Cu+ Cu a stepping stone in understanding heavy ion jet reconstruction
) We are intrigued by the current Cu+ Cu results, and aim at

understanding its physics implication before moving on to Au+ Au
) Measurement of jet modification variables, e.g. fragmentation functions,

jT distributions, are in the works
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Part I

Backup
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Fake rejection in HIJING central Au+ Au

)c (GeV/
T

p
0 10 20 30 40

R

−410

−210

1

210

410
fake,max,filter

R

fake,filter
R

,rec,filterpp
R

fake,SISCone
R

Tkfake,Fast−
R

Filter with Gaussian fake rejection compared to
k⊥ with 1/

p
A (Cacciari & Salam, Phys. Lett. B 659, 119, 2008)

SISCone with ΣjT (Grau et al., ATLAS Collab., arXiv:0810.1219, 2008)

Filter can efficiently fake reject even in worst-case assumption for Au+ Au at
RHIC energy

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 23 / 33



PHENIX jet energy scale
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p + p to Cu+ Cu transfer matrix, 0–20% centrality
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PHENIX ERT vs. minimum bias trigger
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PHENIX ERT vs. minimum bias trigger
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Effect of the PHENIX detector edge
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QCD background:
p

N?
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Zeroth + first order sum pT (Run-5 p + p ERT)

Flat (1D) integration:Z
dx pT.x/ =

Z
dx ex2 /.2σ/e−x2 /.2σ/pT.x/

=
Z

dx ex2 /.2σ/pT.x/„ ƒ‚ …
p0T

+
1
2σ

Z
dx x2ex2 /.2σ/pT.x/„ ƒ‚ …

p1T

+ . . .

p1
T ⪡ p0

T demonstrates that Gaussian filter is not losing significant amount of
energy

p1
T is closely related to the jet width, possible interesting physics
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Zeroth + first order sum pT (Run-5 p + p ERT)

In pictures:

p0
T weight p1

T weight

p0
T + p1

T weight cone
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Zeroth + first order sum pT (Run-5 p + p ERT)

)c (GeV/0

T
p

1 10
210

)
c

 (
G
e
V
/

1 T
 p

 +
 

0 T
p

1

10

210

1

10

210

3
10

4
10

5
10

PHENIX Preliminary
 = 200 GeVs  p +  pRun−5 

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 32 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33



Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

Η

p T
HG

eV
�c
L

-0.5
0.0

0.5

0

2

4

Φ

0

10

20

(Yue Shi Lai, for the PHENIX Collaboration) WWND 2010 33 / 33


