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Outline

# Physics Motivation

# Charmonium in the Medium
s Hot and dense medium and cold nuclear matter

# PHENIX Experiment
# PHENIX Charmonium Measurement

= Base line Measurement from p+p

= Cold Matter effect from d+Au

= Hot and dense medium effect from A+A
# Current Conclusion of J/y production in A+A
# Other interesting results from PHENIX
# Summary
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Physics Motivation

% Shed light on the study of the properties of QGP.
s Discovery the “strong coupled QGP”.
+ Early thermalization, Perfect Fluid

# Hard Probe is a powerful tool to study the initial
stage of collisions and evolution of later hot and
dense medium.

= High p; Jets > Discovery of “Jet Quenching”
* Gluon Density (dN/dy ) = 1000 ~ 1200

= Heavy Quarks - Discovery of “strong suppression, flow”
+ Medium is dense and strong coupled even for heavy quarks!

= Quarkonium

+ Probe to “measure” the 7emperature (Gluon density) in the
medium.,
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Quarkonium is “Thermometer”

i

=

T@ Color Debye Screening

# Recent Lattice QCD results
= J/yv would survive at RHIC!?

st it ]

1 1.5 '|I|]_|'I |

= Different 7, for

different quarkonia.

= The quarkonium suppression

pattern may be able to serve

as a QGP thermometer.
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Feed Down Effect

J@Without the direct measurement

of v’ and y., we can extract the
temperature in the medium!
# 40% J/y come from v’ and ..

s J/y ~ 0.6y + 0.3y, + 0.1y

+ HERA-B exp. Phys. Lett. B 561(2003)
= J/\y suppression pattern gives
the information of melting y’

and (or) x.. (= Temperature)
# J/\y suppression at SPS can be
described by feed down effect.
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The story Is not simple!
|4 New Scenario of J/y production in HIC at RHIC!

= Negligible at SPS 2o Slitical hadronization model
S el Y.
# Recombination of J/y from
(CERN yellow rpt)

uncorrelated cc pairs.
= Probability : N_.2/N,
= N (Np) scales with Ny, (Nyar0)-

10° (Mgl ! My

= N, grows faster with CMS energy. R
# Need to understand charm production and

Iits modification in the medium.

= Have strong impact to recombination
+ Cross section vs. Rapidity

+ Charm energy loss } Talked by R. Averbeck.

+ Charm flow
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The story Is not simple! (cont.)

# J/y yield could be modified in cold nuclear matter.

Eskola et al. NP A696, 729 (2001)

+ Gluon Shadowing o

m High density gluons at small x in nucleon.
= Saturation : gg - g process is dominant
| = Depletion of small x gluons.
= Larger effect for Heavier nuclei.

AT ™ ST
= From the nuclear environments after the
+ Nuclear Absorption
= J/y or pre-resonance cc state vs. spectators
+ Cronin effect
m Initial state multiple scattering of partons

s From Initial conditions of nuclei:

1.2
A ke W
b« STV :

m Depletion of Gluon PDF in nuclei at small X. 5 as
- * Gluon Saturation (Color Glass Condensate) — «

T T T Ll
LHC ;Rl:lllfl‘

ETTEeR
- l.l: s

collisions:
k



RHIC AGS Users Meeting 2006/6/6, T. Guniji

'PHENIX Experiment

# PHENIX Can Measure J/y in wide y coverage.

Central Arms:

Hadrons, photons, electrons
+ Jly 2> e+e-

# |n[<0.35

+P_,>0.2 GeV/c

# Ap=m (2 arms x n/2)

Muon Arms:

Muons at forward rapidity
+ Jy 2 pt+p—

#1.2<In| <24
#Pu>2GeV/c

+ AP =21
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Recorded data

/2R

[1] PRL92 (2004) 051802

[2] PRC69 (2004) 014901

[3] PRL96 (2006) 012304

[4] QMO05, nucl-ex/0510051

@ History of J/\y measurement by PHENIX

Year lons \/SNN Luminosity Status Jhy (ee + up)
2001 Au-Au | 200 GeV 24 ub1 Central 13 + 0 [1]
2002 p-p 200 GeV 0.15 pb-t + 1 muon arm 46 + 66 [2]
2002 d-Au 200 GeV 2.74 nb! Central 360 + 1660 [3]
2003 p-p 200 GeV 0.35 pb-t + 2 muon arms 130 + 450 [3]
Au-Au | 200 GeV 240 pbt preliminary ~ 1000 + 5000 [4]
2004 Au-Au 63 GeV 9.1 ubt analysis ~ 13
p-p 200 GeV 324 nbt?
Cu-Cu | 200 GeV 4.8 nb? preliminary ~ 1000 + 10000 [4]
2005 Cu-Cu 63 GeV 190 mb-1 On Going ~ 60 + 200
pP-p 200 GeV 3.8 pbt On Going ~ 1500 + 10000
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A
N

p+p collisions
e Base line for all the measurements <)
oy, VS. rapidity, p,

J/y In p+p, d+Au and A+A%

d+Au collisions
e Initial stage effect

T (
® Gluon shadowing and Gluon Saturation
e Nuclear medium effect < ’ (
* Nuclear absorption and Cronin effect
e Base Line for A+A collisions
T
'

t
>

[oy,, VS. rapidity, p., X,,
_

A+A collisions
e Extract the medium effect

e Color screening and Recombination “h ’
DGJ,\V (vield) vs. rapidity, p;
collision centrality , species(Au/Cu)
collision energy(200/62.4 GeV)

‘ >
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J J/y Measurement in p+p
collisions

# Production Mechanism

# Base line of the J/y
measurement in d+Au and A+A.

N

<) T «»

11
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J/y production in p+p .

'@ Cross section vs. y iy =
= Consistent with Pythia calculation E_Ew:ﬂf {EE
= 6 =2.61+-0.20(fit)+-0.26(abs) ub %, | 7 s }:
# Cross section vs. Vs ﬂw“ A
= Consistent with COM model ; .2‘.':'F5'_'1_‘5
# Base Line for A+A of | -
= Nuclear modification factor '}
dN,,**/dy émm
10%

@ Lower energy measunements
0O PHENIX nnd - PRL 82 051802 (2004
W PHERIY nad - nescl-a= 0507002
— COMIGRVBBENLDY)
== SOMMRET200 1ML

i

R =
i dNJ/\ypp/dy X <|\Icoll>

Ran =1 (without medium effect) o+l— i
sqrtis) (GeV)
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J J/y Measurement in d+Au
collisions

# Extraction of Cold Matter Effect

# \What we have learned on Cold
Matter Effect?

N

« 7L ‘>
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X,, and Shadowing

# Three rapidity ranges probe different x of Au partons
= South (y <-1.2) : large X, (in gold) ~ 0.090 (Anti-shadowing)
s Central (y — 0) : intermediate x, ~ 0.020
= North (y > 1.2) : small x, (in gold) ~ 0.003 (Shadowing)

N
N

An example of gluon shadowing prediction

gluons in Pb / gluons in p

|.3 [ TTTIrm  T T 10 T . 1T L. P ';"'W — [>
12 (LHC : RHIC % x rapidity y
- : . " 1 2
i 1.1 - .ﬂu = ilﬂ' ‘_' : \
< 0.9 - L;Sh EIOWI_[.}%- TR y <0
08 [T :‘_,‘;:-_;;f-gr" : Shadowmg— v X
07 EmT T @056V 1 2 __—
3 - A O—s
[]'EI 3 L isennl §owrenml '.I ||'|||||||'.'. p vovond oy e vannd X J/\I} a.t
0 1" 10" - i 1 y >0

Eskola et al. NPA696 (2001) 729




RHIC AGS Users Meeting 2006/6/6, T. Gunji 15

Shadowing and Nuclear Absorption
T@a VS. Xaur Xg | Ogau= 0pp (2x197) | Ry, VS. Rapidity

1 T T T T T T T T T v T v :l : T : ] : T : I :
& ! I 1 Jy f 15F R Bt 3
1_U_---______--- I _----i---_Ii.-_____-------_____------_____ dAu
o Gl —*E‘— Lowx2~0003

—_

- :E;T - } (hdwgg)
ﬁ . ----} *i

I
e
o
XX -|
0.8 X
? T o Es6630 Gav) | % l
0.7k 1 o wA3(19Gev) _ |

@ PHEMIX ' 200 GieY
4 W PHEMIX g'a {200 GaV) 1 05

= FHENIE PR W, 0 200 F 206 |
08 l =50 02 0.4 05 0B : : ' : :
10° 0 02 04 06 0. 2 0 2
K - v ia
(in gold) e = Xy - Xay Rapidity

Shadowing and Absorption are weak at RHIC energy.

» o scales with X¢, not X,. (gluon energy loss?, CGC?)
* G, = 0-3 mb (4.18 +- 0.35 mb at SPS)
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N

Color Glass Condensate

# At RHIC, coherent charm production in nuclear

color field at y=0 (Q, > m,) and dominant at y>2.

= Described well by Color Glass Condensate.
+ Approximate X¢ scaling for SPS and FNAL
1.1
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Cronin Effect (p- broadenlng)

@ vs. pT-for-3-X-region
# Comparison to lower

energy results.
= E£866 at \'s = 39 GeV.
= Trend of p; broadening
at RHIC is consistent
With lower energy results.

L
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0.8

1.2
1.0
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1
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17

~ 0.09

{Low X,
~ 0.003
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J J/y Measurement in Au+Au
and Cu+Cu collisions

# Extraction of Hot and Dense
Medium Effects.

# \What we have learned on hot
and dense medium effect?

N
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Raa VS. Nt In Au+Au/Cu+Cu

#Comparison to Cold Matter Effect
= Extrapolated from Run3 d+Au results

N
N

—— R o et 8l prfa pommem - BRSE] yell g = 10 mb

R Wogn gl al g oomerem « B0 vl a i.0ei
- —-o Lol e @l raest SO0 - EMEDE yall o, = 30 mb |
& 14 IR R aeees R VoA cHBESINIET - EKBSE pa n,,, &
: Cu+Cu :
1.2/ 1.2 | I Cu+Cu g1 62.4 Go
| ly|<0.35 E 1 2< y <2 4 vt g 200 G
E= = Au+fu
o . £ W Aarnhu @ 300 Cal
Py .
ot T ——
E: 1!"&-:@ _
0.6 — @ =
...... : .:._ ; -
o B S ¢
B2 pHENX PRELIMIMARY {1.2<n|<Z.4)
Mumiber of Participants Mumiber of Participants

Factor of 3 suppression at most central (Au+Au/Cu+Cu)
*Beyond the suppression from cold matter effect.

Same pattern at forward rapidity, but different in mid-rapidity.
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Models which explain J/y

suppression at RHIC.

# 15t : Dissociation + Recombination
= Suppression due to Color Debye screening and
comover scattering.
= Recombination from uncorrelated cc-bar pairs
at hadronization stage.

# 2nd : Sequence melting (Feed Down Effect)

N

= Melt of only y’ and .. J/y still survives at RHIC.

# 34 : J/y detailed transport in hydro QGP

= Dissociation of J/y by gluons in QGP
+ QGP: Hydrodynamic equation.
+ J/y : Boltzmann transportation.
m High p; J/y escape the medium.

N
o




1st : Dissociation + Recombination

Rya @and NASQO suppression

T@ Comparison to the NA5O suppression models

Capmin ol al FEp-pTEINCLE & Pew, oommuny,  seprsssnn mm om-messr

s
€ 14—

1 s e e == ety el ol hep-pReTI0GETT sippresson in 0GP

Grandchams & 6. hepphTa0s077 & Priv communt, deect Sssocistion

1.2 :_ PHENIX PRELIMINARY

e . I Auea D 200GEY, 1 2<n<12
L1 1-

0.8 T4l 11

s 1 3

0.6HE . Ride o= : i

04 . %% e h
B ‘ CO -Mover r (o :

abs =

W AutAa @ I000EY, <035

T B CunCu fp JO0GSY, )35
Gt Cis @ J00GRN, 1 F<in~2 3

ST i B2 4V, 1.2<iji<22

ar ‘ e -Direct d'SSOClatlon +5(5H]6\26f
nn_ 1 ] 1 IH!I 1 I1$“ 1 1&; -I 1 z-uu-.l .--zsn -I‘--I.“!l-nl..l.-l.- -.
l Number of Participants

QGP screening + Comover + FeedDown

350

N
H

J/\y suppression

at RHIC is
over-predicted

by the suppression
models that
described SPS
data successfully.
SPS = RHIC :

~10x collision energy
~2-3x gluon energy density



1st : Dissociation + Recombination

Include Recombination

AA

T@ Dissociation + Recombination
PHENIX 200 GeV J/y -- Preliminary

1.5

1.0

0.0

Models with

0.5

1 ! '

—— FAapp toal (=0} @ CuCupp
=+ Happ diract (p=) @ CuCues

— = Rapm mgen [p=0 i CuGu gy 62 Gey
v Thewa T, = 0.3 GaV¥, pOCD KLO charm B AuAu
]
*

—— Thewa T, = 0.4 Ga¥, plC0 KLD charm AuAu ae
— = Thews T, = 0.5 Ga¥, pQC0 NLO charm A s

—
= — -
o -
= — -
oo
LE e L

Thews
Eur.Phys.J C43, 97 (2005)

recombination
— single charm quarks
combining in the

---4 hadronization stages

to form J/y’s —
match the observed
RHIC suppression

1 E i 1 much better!

L ' A ::_____E;Faﬁd;h_amp,_R;pp,_‘B_r;wn.

| §tt ~'=-=.~.PRL 92, 212301 (2004) Need to look at
1 .|"" --------------
L/ ! | | other observables.
0 100 200 300

™ (<ps?>, y-shape)

N




3

<pp > I:Gt‘u’.l'-:::jl

1St

: Dissociation + Recombination

N
w

<p;“> and rapidity shape

A
Z
_=pre> Rpa VS. Y
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Cronin effect: N _ o T 06E
<p,?> = 2.51+0.32*L from fit to dAu data vs L ol ! | e | | . L 1

i 2 3 T
Rapsdity Hamdiy

Data points are lying
between direct & Recombination.
Suggesting some recombination!?

But! Recombination models assume:

No significant difference in y-shape,
while recombination predicts narrower
rapidity shape.

charm pT distribution, rapidity distribution, radial flow, (but no longitudinal flow) and
thermalization of charm. Need to understand charm production at RHIC.
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2nd : Sequential Melting (Feed Down Effect)

Sequential Melting

# Survival probability vs. energy density -«

m Ty 1 fm/c SUIY) + '*.;.- . i
# Assuming Successive H =
Melting. %ﬁ% # i +

" Tyesltow) ~ T, (dissolved) ==t

s Tye(Iy) ~ 2T, (un-dissolved) | "

. SO =06+04%(w) | SEET

= S(y) from SPS (S-U, Pb+Pb) QR retrni— v
@ Support the Lattice S
QCD predictions. H. Satz, CERN Heavy lon Forum, 10/06/2005

® 0. 40% of feed down is still correct at RHIC?
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31 : J/y detailed transport in QGP

Transport MOdeI Results for y—~2,

N
N

but similar for y—0
@ QGP hydro (2+1D) 5 g
=1_2— e ull.ﬁuppretslnncs_ﬂm 'g.'_=
# Boltzman-type transport S Full suppression s =3 b y =2
# 40% feed down W
[,
# High p; J/v escape " T“J“?
= Suppression at low p; Jy  *°F : i
® Ry, and <p;?> match well *F et
;" B Ayl 32 3 0.2~ Au+Au Iyl —~ O o
'i? e _ o i PHENIK prehmmary
o | At mld-rapldlty, %50 100" 150 200 250 300 350 400
] Cronin effect is Nean
ol 4 | / negligible (??) since | Zhu, Zhuang, Xu, PLB607 (2005) 107
j? e <py?>,, > <pe?>y,, | + private communications

FHFHIH: prafiminary |

T T T T T R R T
Hoar



3" : J/y detailed transport in QGP

“High p; J/y escape the medium!

T@ Results from forward rapidity.

iy nuclear medification factor Ry, vsp, - AusAu @'IJE,.FZWG-V

N

<35 : }”I
= | PHENIX preliminary 20% - 40% © | PHENIX Preliminary
3 40‘%-‘53%. 2:
,e - Au+Au k2220 | Cu+Cu
o i : 15
i i | | i l
15 ! ¥ P 1'_ ' ! : * ._l.
1+ = e ' - i
o5l % & rog
2 Cu+Cu 200 GeV: 0-84%
nn-lllll"-.ll plosaely sy alss e luyasliasalesealyyoslying nlll AT FE T IR ST NN I T | i liariligg
05 1 15 2 25 3 35 "[Efme 0 05 1 15 2 25 3 35 4 45 5
Py py (GeVic)

Agreement with the transport picture.
This is same tendency as observed at NA5O. [L.Ramello talk at QM05]
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N

model.

s Recombination :

+ 10% v2 @ 2GeV/c
= If charm quark v2 is
same as light quark v2.

= Transport model:

+ 0.5% v2 @ 2GeV/c

= More suppression of low pT
J/y in the out-of-plane.
(“Geometry only”)

# Need more statistics

and good RP resolution.
= RP detector at Run7

Azimuthal anisotropy of J/y

# Key to differentiate recombination and transport

)
\l

Zhu et al. PLB 607, 107 (2005)

2
Prime. + Absorp, ———
Coalescence (x0.1) ——— I
15 [ coalescence of Fal
[ thermalized charm
g [ X0l
3
]

p, (GeVic)

FIG. 4: The elliptical flow of J/¢ as a function of p; at
RHIC energy. The solid line is the maximal #; with impact
parameter b=7.8 fm calculated in the frame of J/4 trans-
port, and the dashed hne 15 the mimmum-bias v3 (scaled by
a factor of 0.1} of the coalescence model with the assump-
tion of complete charm quark thermalization.
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Current Conclusion of J/vy

@ Cold Matter Effect:
= Shadowing and Nuclear Absorption are weak.

N

N

= Need more data to quantify the Cold Matter Effect.

# Hot and Dense Medium Effect:

= R,, in A+A collisions can be interpreted from:

+ Balance of Suppression + Recombination
= But No strong sign of recombination from <p;?> and y-shape
= Need to understand charm production and its modification in medium.

m Other observables such as v2 of J/y (10% at 2GeV, if v2 of charm is
same as v2 of light quarks) and yields of Y family are helpful.

+ Feed Down Effect
m Melt of v’ and y,.. J/y is still not dissolved. Support the Lattice data.
= How fraction of v’ and y. go to J/y at RHIC energy? RHIC2!
+ Transport Model
m <p;?> also agrees. Suppression of low pT J/y agrees with this picture.
m Finite v2 (0.5% at 2GeV/c) is predicted and v2 measurement is helpful.
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J/y Polarization

T@ Sensitive to Production Mechanism

. = -1 {longitudinal)
R

cos(0)

Results consistent with no
polarization, large error bars
due to low statistics.

I.E:—
n;,:_

<2

a2k
o4k

f_PHENIX Preliminary

A6

0.8

iy

= J/y production models predict different polarization.
r"i; A = 1 (transverse) CEM and CSM: no polarization
0

Q

N
(o

COM: transverse at high P

loffe and Kharzeev, hep-ph/0306176: transverse
(—0.35-0.40) at low P, if QGP is formed

Khoze, Martin, Ryskin, and Stirling, hep-ph/0410020:
longitudinal polarization at high P

]

Run3 d+Au

[R3 1 1.5 3 2.5 3 315 4
franswerss momentum, GeWic
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J/y In Ultra-Pheriperal Collisions

# Photo-production yp—>J/yp :
= Sensitive to Gluon distribution at small x.

N

Io -V ﬂ'.:l - 3,72 . 3 1 ] 3
dovp = Vp) < 16m [xG(x,0%)]" L with Q* =M} /4 x=M} /W],
dt r=p JOM;;
14 0 J. Nystrand, NPA 752 (2005) 470c
%12- Hn
- A = 60 = o
< PHEMIX Prebminary E"' | _...-"’f H‘-.h_
8 QMO5 -:E; 40 I."'. "
P | -‘E '}
- o .'.
g:ust % | 20
e —
-2 ) ____r". , Ty
s ey & =
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First Y measurements

A
T@ Preliminary results from run5 p+p muon arms

PHENIX 200 GeV p-p
Upsilon = 'y
10 I T
@ PHENEL i DXTRAPOLATED i v=0
Wesgl NLO CEM MRST HO:
al | — Wogh KL CEM GRYIRHOD 3
= 10T PHENIX Preliminary
13 2~
e aall. E S
.& 1[1 -
£ P PR O s
= sl |
'E ID1- ﬂ : ny '.|.':'I mmmmmm ]
& ’I X s YR
10°F | S N
i o
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F |
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First . observation

# From run5 p+p central arms
# Further analysis is on going.

:
:_ iﬁ FG

++ Mixed event BG

1y

N
N

2.5

XC XC Meey Mee [GeV]

Meey Mee [GeV]

g8




RHIC AGS Users Meeting 2006/6/6, T. Guniji 3

Summary

T® PHENIX Measured J/y in p+p, d+Au, Au+Au and Cu+Cu.

s p+p collisions
+ Good Base Line for A+A Collisions.
+ High Stat. Data from Run5 p+p.
» First Measurement of Y and y. . Small error for R,, calculation.
= d+Au collisions
+ Nuclear Effect (Shadowing, Absorption) is weak
+ More Stat. is needed to quantify CNM effects.

= A+A collisions
+ Suppression above CNM effects in most central collisions.
+ Suppression + recombination, Feed Down (Lattice), Transport model
can explain observed suppression.
+ PHENIX is working on finalizing the results.
+ v2 measurement will clarify some of the different models.

+ RHICZ2 high luminosity runs will be needed to differentiate these
models with high stat. J/y data. (talk by T. Frawley)
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/RdAu VS. I\Icol

N

with :
= EKS shadowing
[ Gabs — 0'3 mb

#Slopes consistent
with shadowing model

= Especially low x,
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Representing Nuclear
Dependences

Typical fixed-target measurement where centrality not measured

e.g. E772,E866: (owW)A,)
B o (B A

Power law representation of nuclear dependence when many
nuclei are measured (especially useful when comparing different
experiments that used different light and heavy targets):

i 94
O pa=0 p, A
Nuclear Modification factor typically used at RHIC:

Yi el d'dAu

I:\)dA“:<N‘J'A”>\ﬁeld-'o'“

coll inv
Where, when looking at non-centrality binned results, the latter
IS equivalent to: Rd O y4au
Au:(

2197)o




Total Charm Yield

N

'@ PHENIX Run2 Au+Au

= Binary scaling works well for total charm yield.

= dN./dy is fit to AN_,*.

coll

o = 0.938+/-0.075+/-0.0018
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Charm in the medium

/2R

# V2 and R,, of Non-photonic electrons
In Au+Au (Run4) e T
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m 2->2 process

= Leading Twist shadowing
+ Use nuclear PDF

Leading Twist Gluon shadowing

Shadowing and Saturation
@ Shadowing (pQCD approach)E@ fa

# Parton Saturation (CGC framework)

m 221 process d=f
= Including higher twist effect |

Valence quark distrib.

Dq /h

Il
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Cold Matter effect — Initial state

/‘\

'@ Gluon shadowing
= Depletion of gluon PDF
at small x region
# Gluon saturation (CGC)
= Breaking Bjorken scaling at

small x (high energy scattering).
= High density gluons at small x.

¢ gg—>g process is dominant
+ Depletion of small x gluons

= Gluon density is ~ x 6 higher
In Au than that in the nucleon.

Eskola et al. NP A696, 729 (2001)

H1 Collaboration
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Cold Matter Effect — Nuclear Env.

F\

‘@ Nuclear Absorption

= Break up interactions
+ J/y or cC pre-resonance
VS. spectator nucleon

+ J/y is unlikely to produce
at the production point.

+ Relative momentum of the pair
= Q2 > Q2> suppression

s “Hadronization time”

# Cronin effect
= Initial state multiple

Scattering of partons.
* p; Broadening

= Multiple scattering of cC pairs

B-8

LKL & TLAKED £ (RINT Mg = (LEGA = (U] T 4 (RIS
1 i

S LAE RS p.d EE N

b
¥

l.I [} (L] -
(L2 A B A e

EVF2. p=f-= 1 n 800 GeV

B e

FiASH)

Bed - e e



RHIC AGS Users Meeting 2006/6/6, T. Gunji B-9

X, Xe dependence of a

¥ 2x197)°
& Shadowing is weak. OO (&X190)*
# Not scaling with X, | 3 -I;” LR
1.0 e s i e -
but Scaling with X @ im&ﬁ { Toolors
L - .- - e
= Coincidence? e E” 9 o :
+ Shadowing % Eu’:

oo
Ix
1L
0.8l o
+ Gluon energy loss _ ? I | %
+ Nuclear Absorption oI | g mmmay |
. ' @ PHENIX p'p (200 GeV)
= Sudakov SUDDFGSSIon? ' I | B PHEND &'s (200 GeV) I
+ hep-ph/0501260 06 : TR Y R T

00 02 04 06 08

10% (in gold) X_=X.-X
: 2 = Xg - Xay
= Gluon Saturation? P d CA
E866, PRL 84, (2000) 3256
* hep-ph/0510358 NA3, ZP C20, (1983) 101
PHENIX, PRLO6 (2006) 012304
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N

Ryay VS- Rapidity

# Extraction of shadowing effect 290 Gev d+Au -> J/Psi

and nuclear absorption

# Data favors :
= Weak Shadowing

1.5

= Weak Absorption
~0-3mb
abs — 4.18 +- 0.35 mb at SPS

# But with limited statistics
difficult to disentangle
nuclear effects !

¢ Gabs

* O

0.5

B-1

Vogt expanding octet absorption
I ; I ! I
EKS88 0 mb

- EKS883mb

RdAu

Low x, — 0.003

(shadowing region)
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