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Avertissements

~ Présentation a hard probes 06
(donc en anglais, sorry)

Passer vite sur les points évoqués par
Andry, Catherine, Philippe, Ermias,
Paul, Francois,...

Pour Jean & Yves, les nouveautés
sont signalées par ce logo
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J/y survival Are we there yet ?

probability ?
1. NO r-ma| E B PHENIX prelim, Au+Au, y=1.7, with 1 mb
. ‘_,1 4_ ................................ : O PHENIX prelim, Au+Au, y=0, with 1 mb
suppression | o' | O NAS0, Pb+Pb with 4.18 mb
g_ B ¥ NABO prelim, In+In with 4.18 mb
P IS R | ©  NA38,S+Uwith 4.18 mb

Measured/ex

2. Anomalous
Suppression ?

0_2 - P|ease don 't ShOWthISPIOt' ............. ...............................

i 3. Energy
| NIIAI60 I&I IP|I-IEINIIIx IprIEIIIIrIrIIInaIrIyI ] | L1 1 1 denSiTy ?
T S 6
c (GeV / fm®
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—P A couple of historical facts .j

+ In 1986, Matsui & Satz predicted an
"unambiguous” signature
of QGP, that was 6‘5;2*5_
immediately (~1987) % 2

-

seen by NA38 P1sF

in SU collisions... L * G0 90
| R A,
Matsui & Satz, PLB178 (1986)416] o5t 3 P-Cv @ 04
% "0-Cu A ¥S-U90
NA38, NPA544 (1992) 209 ol
0 1 2 3

¢ (GeV/fm®)
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D'abord, faites gaffe aux
effets nucléaires froids |

=




Etretat, 5 juillet

J/y (or cc) absorption
(Anti) shadowing
(gluon saturation, CGC...)

Energy loss of initial
parton

p+broadening (Cronin
effect)

Intrinsic charm

Complications from
feeddown y' & x. ?

Something else ?

Vue d'ensemble quarkonia

Jip
hoa g
8
S 8
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f gluon shadowin

1.3 T !IIIIIII ! IIIIIIII : llllll: 1 IIIIIIII . T .IIII

12 :LHC: RHIC  /7KP:
o L A= 28 19000:GeVE 7] T\
S 10 9 63 5 S i RN
) B ¢ = S A h .

< 09 :  ShadowingZ s/ Anti §j]

2 08 "7 _. =~ " /Shadowing

0.7 E—"" Q°=2.25GeV* -

()'6 1 II]III ; IIIIlI 1 I:I ]llll: 1 IIIII: 1 : l

10° 10 100 107 107 1

gluons in Pb / gluons in p

Eskola, Kolhinen, Vogt
NPA696 (2001) 729




—)

A real puzzle | Especially when one goes to low x5, high x...

1.1 I | L DL L L DL

o (pA) = | '—1' |92 opencharm

o,(pp) x A* (&~

0 dE/dx? | @™ 1 eTS | STe e 1
Vo | Intrinsic X O
or &  rCharm? .8 ) -
Francois - = 1 R )

| o | =
? O EB866 (39 GeV) m
I T o NA3(19 GeV) | T
0.7 A | @ PHENIX 'n (200 GeV)| % |
' B
’ A

PHENIX e'e” (200 GeV)
& E789 D° (39 GeV) .
& NA50 (29 GeV)
0.6 | | | | | |

L I L L L 1
-2 -1 00 02 04 0.6 0.8
10 - 10 -
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o C

@SPS: many pA | High statistics | But small
kinematics (-0.1 < xg < 0.1)
- Nuclear absorption does a splendid job

@FNAL: less pA... High statistics | Large
rapidity (xg) coverage... No AA...

- Many cold nuclear effects needed !

@HERARB: similar, negative xg (-0.35 to 0.15)

@RHIC: only dAu, low statistics, but rapidity
(-2.2 to 2.2) and centrality dependence
- Absorption + (anti)shadowing
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+ Normal nuclear Ex Iaansnans e
absorption does a R o] S s o s
splendid job in 2%
describing pA, SU, = |
peripheral Pb-Pb...

(5-U suppression was °
nhormal) o WAk 20600 +
+ exp(-0 . p° L) with A '

L nuclear thickness & — L (fm)
Oabs — 418 + 0,35 mb L | Voir Paul

NA50, EPJ C39 (2005) 335 G
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—o C

Cold nuclear matter extrapolations always rely
on some models and pA data with various

balance between the two... = I
Ll
@LHC, will depend strongly on models ? A
- Different energies & kinematics (pzA z AA)...

@5PS, plug measured nuclear absorption eithe
as exp?—p o L) or in Glauber model
- Is there room for (anti)shadowing ?

- TIs the pA absorption applicable to AA ?
(400 vs 158 GeV)

Not taken care of, but again, absorption does a
splendid job from pp to peripheral Pb-Pb
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Carlos Lourenco, Hard Probes 2006

NA5O pA (to appear in EPJ)
Rapidity distribution
asymmetry

- From ~30 to ~50 %
Why is there a significant
change from pp to p-Be but
not from p-Be to p-W 2"~

Not that true !
- At least by the eye...

Because of shadowing ?

- Which should first depend on
density, shouldn't it ?

u.)

dN/dy (a

1

0.1

05 04 03 02 01 0 01 02 03 04 05

yCITI
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Rya High x, ~ 0.09 ‘ . .

| First centrality dependence in
o dA (or pA) measurement

adl @ =) 1 +  Colored lines:

AT TN =ikt Wi
e ¢ eatran) | - FGS shadowing for 3 mb
< b . . @ ... 2.2MK=0_ ,
gl eEmErIIgLTII s o Black lines:
0_4- P PR U R U S ; — Ih, | - - EKS98 shadowing
§ O S = i T + 0455 = 0 To 3 mb
"o TESEEis=Esm=g=—- | - Together with rapidity shape,
e R I this favours EKS98 +
U g ey moderate absorption...

Number of Collisions

Low x, ~ 0.003
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——0
RdA
| | | ) | T I T
i Low X, ~ 0.003 -
12 (shadowing region) _|

- (weak) shadowing

Eskola, Kolhinen, Salgado
prescription matches better

- (weak) absorption

%0'8_‘." o 04~ 1to3mb!
T 6 (4.18 + 0.35 mb @SPS)
0.4r- _. Kopeliovich N &
- — EKS 3mb (Vogt) Vg
0.2} —- EKS 1mb (Vogt) Yoo, -
| - -+ FGS 3mb (Vogt) TN
] ] 1 | 1 ] ] ] ]
32 7 0 1 2 3 PHENIX, PRL96 (2006) 012304
Rapidity Klein,Vogt, PRL91 (2003) 142301
Voir Andry Kopeliovich, NPA696 (2001) 669
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What is on the market ? : e
First, the dA data are poor-... ot P

1. A model of nuclear absorption -}
+ (anti)shadowing |
(Ramona Vogt, nucl-th/0507027)

12 These errors must

2. exp —(odiss(y)+0diss(—y))nOL ;Z_ """ + " be underestimated
- (Karsch, Kharzeev & Satz N\*‘
PLB637(2006)75) A G
Caiss(y = 1.8) = 3.1/£ 0.2 mb

- 0y from fits on dA data —
- But shadowing doesn't go like L...

3. My own toy model
- (next 3 slides) KKS, PLB637(2006)75
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Roa g2 LB
Data driven, as much as possible... L _coman: e
5 . éb(ﬁ:’u

Phenomenological fit to RdA(b) —

Zindf 0.76971 2
"] Prob 0.6806
origin 0.4591 + 0.2933
slope  0.08939 + 0.06082

RdA

Plug this in AuAu Glauber:

CoODOoD oA
MmN a L WA
|
|
|
!

]
|
|
|
|
|
|
|
|
|
|

Raa(Y.Daa) = Z onisions

b{fm)
18 21 ndf 0.1813/2
<1 T
R b R b 14 Prob 0.9133
- 13 origin  0.3095+ 0.1584
12 - -

[ dA( Y’ 1) x dA (Y' 2) ] 11 slope  0.07569 + 0.03419
1
0.9
08
07
0.6
05

Works for absorption &
shadowing since: production ~

pdfl x pdf2 x exp -no(L,+L,)
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Cold nuclear matter R,, Cold nuclear matter R,

1 F - 1

0.6 — | 0.6 - -
o2 |Y|~1.7 . o2 |y[~0 -
0 _ 1 1 I 1 1 1 | 1 1 1 1 1 1 | 1 1 I 1 1 1 | 1 1 1 ] 0 _I 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 | 1 1 1 I 1 1 1 |
0 200 400 600 800 1000 1200 1400 0 200 400 €600 300 1000 1200 1400
NcoII NcoII

» Bands are statistical and systematic errors from dAu
* No systematic from the method itself (work in progress)
» Average on AuAu centrality classes to compare to data...
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My own toy model (3/3)

T C —8&— RGdC toy model, work in progress, y=1.7 g [ —<—— RGdC toy model, work in progress, y=0
.o R. Vogt, nucl-th/0507027 (y=2, a.,,=3mb) ) P IS R. Vogt, nucl-th/0507027 (y=0, o, .=3mb)
i R. Vogt, nucl-th/0507027 (y=2, 6,,.=1mb) . R. Vogt, nucl-th/0507027 (y=0, o, .=1mb)
| 1
0.8 E T 0.8
i Uncertainty
0.6/~ 0.6
- Anomalous
0.4~ suppression | E’
i >1/3
0.2 — 0.2 —
Z Pll-iENI|)( |::re=|.~liminaryr | | | Z Pll-iENI|)( |::re=|.~liminaryr | | |
l.’lli 50 100 150 200 250 300 350 400 l.’lli 50 100 150 200 250 300 350 400
Npari Npari

Comparison to AuAu data and Ramona’s model...

Etretat, 5 juillet Vue d'ensemble quarkonia - raphael@in2p3.fr 17/36



Ensuite... C'est quoi
cette foutue suppression ?

s




i. What's going on @SPS ? .j

Several models could fit NABO

- Plasma (either thermal or percolative)
- Comovers (hadronic or partonic ?)

Now NAG6O...
- Difficult to
reproduce...

-t
w
]

— Satz, Digal, Fortunato
— Rapp, Grandchamp, Brown
— Capella, Ferreiro

—
[*]
RERAR

o
(=]
|||

Roberta Arnaldi, QM05 « Percolation

Measured J/\ / normal nuclear absorption
o o
~ o
| | L

g
(=]
ARNEAR

Voir Paul et Philippe « Comovers NA60 prellmmar‘y

-III|III|III|III|I | |
"0 20 40 60 80 1(!) 120 140 160 180 20‘.) 220

Number of Participants

o
5]
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i. NA6Q internal comparison...

o Ver-y same daTa I E1_2:_ __________________________________________________________ P ————
- WhCl'l' is The independenf 2.1_1_15_ ________________________________ ......................... o NAGO prelim, In+In with 4.18 mb
systematic uncertainty ? £ 15
Q L
- Maybe Jy /DY ~6%? 3 |
: : 0.9
» Sequential melting ? :
0.8

- Only <20% suppression ?

- Total global systematic

is ~11% 06 ______________________________________ _____________________________________
(8% 07/v, 6% DY 4% 0yp,) N N R N

_ J/\I} ~ 06 J/\I} + 03 XC + 0 50 100 150 200 N 250
0.1 W' ? Roberta Arnaldi, HP06

0.7-

part
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* From HERA-B (pA /s=41.6 GeV)
-70+04 % from y'
-21+5 % from x,

NA3S, HERA-B

NA38 E705 NAS0& E789 HERA-B
=442  E288 MASL E771 HERA-B
l T T T T T T T T T T T T

<
SN
N’
(o) N T ] [T T T[T 1 I =
- 0.065+0.011 % fromB =, i
N 1
s I .
g C T ]
R( 1)00_| O L T B S N L B L B -‘\Ig ] 51.8_— ' -.)_,3 =
X)) . { ] 16 ) 2 %y * -
(%) 80| ®'S) ; 3 . <\\14- . ol ! :
- Y . 4= -
B 309 ¢ 1 SF E
60— 673 4 — \J o 4
B (a2 ¢ 1 B -
- -A % é’\ 7] A - =) ") E
40— % > ] mo-sf E331 .
B % expected l/ s _ {] ] 0.6: ! 141 ! Ll e e g | .
20— (];:}710‘1 :figir}a_l::§ 1_)335{3 ’f_ ] 20 25 30 35 40 45
- pleClSlOll’r tEran | > .
Coov o oo b b b b b g o ft | ] PN T
0 10 20 30 40 50 so\/_ 1800 Faccioli, Hard Probes 2006
S [GeV]
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What's going on @ RHIC ?

voir Andry, Catherine, Ermias

s [ R. Vogt, nuckth/0507027 (y=2, o, .=3mb) g [ R. Vogt, nucl-th/0507027 (y=0, o, =3mb)
©q.2 E12 | .. R. Vogt, nucl-th/0507027 (y=0, 5, =1mb)
= | e R. Vogt, nucl-th/0507027 (y=2, 5,,.=1mb) = il
S - o ®  Au+Au |y|<0.35
A e e e e Au+Au ly|€[1.2,2.2] 5 PP » Cu+Cuy |y|<0.35
® Cu-Cu |y|e[1 2,2.2] &+ d+Au II’|<035
08I T d+Au |y|€[1.2,2.2] 0.8l e
B s I Anomalous
0.4— 0.4— .
- - >1/3
02- 12¢ |y| < 2.2 °2- _035<y<0.35
- PHENIX pnlellmlnary | | - PHENIl)( prellmlnary | |
00 50 100 150 200 250 300 350 400 00 50 100 150 200 250 300 350 400

Error bar code : bars = statistical,
bracket = systematic, box : global.

Etretat, 5 juillet

Vue d'ensemble quarkonia - raphael@in2p3.fr

part

part

PHENIX, QMO05, nucl-ex/0510051
Vogt, nucl-th/0507027
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"NABO only" effects

Capella et al. hep-ph/0505032 (s, =1mb, 5,,=0.65mb)

¢ CO l d ef f e CTS + Ve nf1 2 :— -------- Grandchamp et al. hep-ph/0306077 (direct)

------------- Kostyuk et al. hep-ph/0305277 (QGP)

Comovers (hadrons or partons?) A raeAa VIl 2251
————— Kinetic model (J/y - cT) s dvAu lylel1.2.22)
B Au+Au |y|<0.35
Thermal p.lasma | @ @ (AuAu only)
All overestimate suppression | o

So does parton percolation 04 @
- Onset at N, ~ 90
- Simultaneous J/y + x. + ¢/

| T 1 |EI I-I

-
4.___.
-

50 100 150 200 250 300 350 400

cﬂ

1 part

(no cold effects):

0ar

Capella, Ferreiro, EPJC42 (2005) 419
Grandchamp et al, PRL92 (2004) 212301

086

Jiy survival probability

04 Kotstyuk et al, PRC68 (2003) 041902
0.2 | Au-Au, Vs=200 GeV - « Digal, Fortuno, Satz, EPJC32 (2004) 547
1 S + Private communications +

0 50 100 150 200 250 300 350 400

Mumber of participants
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1sT. Recombination ?

5 -------- Thews et al., nucl-th/0505055

A variety of recombination & %l | ratioreann ot sl /0403007
I d l :I‘l ------------- Andronic et. al. nucl-th/0303036 (A Y=2)
codalescence modadels can ¢
accommodate the
suppression... °SI R @ E
0.6 L ) mé ____________

" But early results suggest
some competing mechanism,  **
such as reformation of J/¥  o:f  (AuAuonly)
pa/"f/.C/e.S', may occur at these PHENIX preliminary
densrtres. “ Riordan & ZGJC, O ~"50-"1006" 150" 200 250 300 380" 400

III|III|III|EIII

part

N
Scientific American oo BRI 6 (2004) 212301

(et Pour la Science) | Bratkoskaya et al, PRC69 (2004) 054903
Andronic et al, PLB571 (2003) 36

Thews & Mangano, PRC73 (2006) 014904c
TO knOW more, IOOk at Y, PT + Private communications +
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i. y shape (vs recombination)

Cu+Cu

» Recombination emphasizes1o*.PHENIX preliminary | { X000
quark y-distribution - o ka0
+ Quark (open charm) - x
y-distribution unknown  10%:
* No significant change in i " .
rapidity in data... sl *
10°: = ¥ -
-1 ;
R S B S e S
« Thews & Mangano, PRC73 (2006) 014904c

Etretat, 5 juillet Vue d'ensemble quarkonia - raphael@in2p3.fr 25/36



<p:>> (vs Cronin effect)

(random walk of initial gluons) &

v b

<P1°>pa = P12 + P 0 Apr® X L [nuclear matter thickness]

I

200 GeV

38.8 GeV
29.1 GeV
27.4 GeV
19.4 GeV
17.3 GeV

T |

0 2 4 6 8 10
L (fm)

VN Tram, Moriond 2006 & PhD thesis

Etretat, 5 juillet
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i. Cronin versus recombination .j

1. At forward rapidity

o 8
(closed symbols) s PP d+Au
from pp & dA: 5 F [e>=251+032L
' 6__ en sympol: y ~
<pT2> =251+032L g ?lzl&C{JNZSIZ))//~g
(L <-> Nco” ConverSion) 55_
No sign of recombination!  *| ¢ —% 7 i
2. At mid rapidity SO Tp——
(Open SymbOIS) 2F Full recomb. (Thews)
Negligible Cronin I?... N e minaty L
1 10 10° N 10°

coll

Need better pp !

VN Tram, Moriond 2006 & PhD thesis
Thews & Mangano, PRC73 (2006) 014904c
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2nd. Hydro + J/y transport

One detailed QGP hydro + J/y
transport (Zhu et al)

- g+J/y—>c+c

First published without cold
nuclear effects, but here :

+ Nuclear absorption (1 or 3 mb)

+ Cronin effect from dAu
<pT,> ok (as on previous slide)

* Model should be valid for y=0
- But match y=1.7
- (and central y=0)

Etretat, 5 juillet

Vue d'ensemble quarkonia -

------------- Full suppression ¢ =1 mb y =2

mﬁ S Full suppression 6 =3 mb y =2
1.2~ Normal absorption s =1 mb y =2
:n Normal absorption =3 mb y =2
1 L
0.8
0.6~
0.4 E
02~ Predicted RAA for y -0
: PHENIX prellmlnary o

00 5{1 1{10 150 200 250 300 350 4{]0

Npar‘l
Zhu, Zhuang, Xu,
PLB607 (2005) 107
+ private communication
raphael@in2p3.fr 28/36



i. 3rd (simple) explanation .j

* Amount of anomalous suppression depends on cold
nuclear effects amplitude

- But could be as low as 30 to 40%

+ Compatible to feed-down ratio
- J/y~06J/y+03x, +01y

* Recent lattice T ~15-25 T,
- ex (THgMW~2T )4 =2¢,

L

(15)

J/W Production Probability

(25) (1F)

E(25) E(LP) E(LS)

Energy Den

We may still be here

> ng/\V ~ 32 £C I

+ Wait for LHC to melt J/y ?
state || T/0(18) | (1P | 9/(25) || T(19) | xo(1P) | Y(28) | xo(2P) | Y(35)
1,/T. ‘ 2.10 1.16 1.12 > 4.0 1.76 1.60 1.19 1.17

Datta & al, hep-lat/0409147
Alberico & al, hep-ph/0507084
Wong, hep-ph/0408020
«Satz, hep-ph/0512217

+ Mocsy, Umeda, Asakawa

@ hard probes 2006
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E

Back to SPS + RHIC

Sequential melting scenario
- J/y survival only

- Excited states melting from y'
suppression pattern @ SPS

- But J/y stay while y' leave in S-U

1.00

Be careful when showing this! °=f

- NA60 and PHENIX are

PRELMINARY.. 025

- No systematic uncertainties on
PHENIX (and NA60) points

- No uncertainties from cold

nuclear matter effects |
However, it does a good job
and sequential melting clearly
is a possibility |...

Etretat, 5 juillet

0.75 |

Vue d'ensemble quarkonia - raphael@in2p3.fr

@ In—In 5PS
© Pb—Pb. SPS 299
w Au—Au RHIC. |v| =0.35 ~
A Au—Au. RHIC, |y|=[1.2.2.2]
1 5 3 4 5
Karsch, Kharzeev & Satz
PLB637(2006)75
30/36




Et maintenant, peut-on se ploter
tous ensemble ?



i. X-axis : energy density ?... .j

» Should be the right
variable...

* But we don't really know
how to compare RHIC &
SPsSl

- Relevant time should be
the J/y formation time, B
S AILRHIC g 1 J‘] _________________________

SPS = RHIC! D AlRHIC)
- But SPS violate the - AUSPS )

ancake h OTh es | S __4 LR S _______________________________
|(Dnuclei ’rakyep 1.6 fm/c to " NAGO & PHENIX prel

PHENIX prelim, Au+Au, y=1.7, with 1 mb
O PHENIX prelim, Au+Au, y=0, with 1 mb
: O NAS0, Pb+Pb with 4.18 mb
% ] ¥ NAGO prelim, In+In with 4.18 mb

—
i -8
T

w1 NA38, S+U with 4.18 mb

—
N
T T

Measured/expected

[
0 -
!
-
L —=
L TR

- =

P L
N
LA BN B R A R

e
I

o
N

| Ay,

cross each other) v 23 <€T (GeV fm'2[c>)6
- 1< 1fm/c @ RHIC =
(formation time ~ 0.35 ?)
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Measured/expected
— —

o
o

I|III|III|III|III|I
—

o
o

S
I

0.2

That's it for today...

PHEMIX prelim, Au+Au, y=1.7, with 3 mb
PHENIX prelim, Au+Au, y=0, with 3 mb
NAS50, Pb+Pb with 4.18 mb

NAGO prelim, In+In with 4.18 mb

NA38, S+U with 4.18 mb

oo« OO

- 3mb absorpton
-~ +shadowing

- PHENIX preliminary

00 50 100 150 200 250 300 350 400

N

part

(global SPS uncertainty not included)

é PHENIX prelim, Au+Au, y=1.7, with 1 mb
SRS S S 0O PHENIX prelim, Au+Au, y=0, with 1 mb
- ] MNASD, Pb+Pb with 4.18 mb

—
i

N NA38, S+U with 4.18 mb

-
N

%; H F) NAGO prelim, In+In with 4.18 mb

w
.
L

o
o

Measured/expected
—
T
———
=

—O—"

o
o

- PHENXfr i

S
>

" 1mbabsorpton
0_2__ ....... +Shadow|ng .............. ...................... ...................... ...................... ...................... ........

- PHENIX preliminary

00 50 100 150 200 250 300 350 400
N

part

NAG60 new points from Roberta Arnaldi
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i. Anomalous conclusions .j

For now, no model to "explain” NA6O:
- But sequential melting ?

For now, 3 models to "explain” RHIC:

1s* Recombination ?

» But no sign of y or p® modifications...

+ J/y a (N.)?> (but how muchis N, ?)
2"d J/y detailed transport in hydro QGP
3rd Sequential melting ?

+ J/y may still survive @ RHIC...

(this three models assume a QGP...)
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The show must go on...

What is coming from SPS ?

J/y flow (Cf. Francesco Prino HPO6)
Y’ from InIn? X from pA ?

J/y pA @ 158 AGeV

What is coming from RHIC ?
Final AA analysis
- A bit more data & more bins |
With a better pp ref (run 5)

- With J/y elliptic flow ? —
First look at ¢', x. and upsilons

- Going on with run 5 pp...
STAR entering the game

What is needed at RHIC ?

- More dA | Better handle cold nuclear effects...
- More AA | With open charm, y/,...

- Beftter open charm measurements

(SiVTX upgrades —
And then, we'll have another s’ror'z at the LHC |
Etretat, 5 juillet Vue d'ensembl
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This world may not exist...



Back-up slides



Y’ versus energy density

ra'i.S i Louis Kluberg @ Satz fest !
oL
b o Pb(158 GeVic) - Pb

> q L J

a

v * §5(200 GeVic) - U

525 - * ]

= I

2

m 9 - 4

—
on
1
-
- ———
1

[ | + :
[ * + + )
0.5 - + 7
|
0 05 1 15 2 25 3 35 4 45
e (GeV/im’)
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Two words on y’

[\

A Toanswer'Philippe:

Jiy DY 070

O Pb(208 x 158 GeV/c)-Pb ; q),: 8d’co ~ 0.8 GeV/fmZ

O 5(32 x 200 GeV/c)-U

& p(450 GeVic, LI)-A _ [I) ~ XC . 8dTo ~ 2 GeV/fmZ

A p(450 GeVic, HI)-A

o p(400 GeVic, VHI)-A T(Xc)/T(q}') = 125 I

—
[80]
LI
1

I\/Ieasu_r\ed LExpected
P i )
T
|

= N

I
—i—
—po—¢—
—r—

To answer Louis (KKS) :

seen 1 S0 far we have considered
% only symmetric (A-A)
] collisions. We find, however,
[ that the g’ production
. v o400 Govic VHIY A : measured in S—Uh ps 1287
0TI A T e T e 0 interactions at the

This is not energy density also agrees quite well with

But it approximately works too the pattern shown [..] “
(Louis@Satz anniversary)

o
o
™

06 F ¥/DYizzo
[ m Pb(208 x 158 GeVic)-Pb
0.4 Fe s(32x200Gevic)U

[ % p(450 GeVic, LI)-A
0.2 Fa p450Gevic, HI}A
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—)

Expected = 4.18 mb absorption Here, I imagine an extreme

(works from pp to PbPb periph) scenario: instantaneous melting
while g, ~0.6 ¥ +0.3 x.+ 0.1y L=7.0 fminPbPb L=6.2 fm in InIn
and o, (¢) = 7.9+ 0.6 mb Tabs(Xc) ~ Taps(W') = Oaps(W) ~ 2 Mb
b o] NAS5Q, Pb+Pb with 4.18 mb Eo - @] NAS50, Pb+Pb with 4.18 -> 2 mb
‘§1 '4: ¥ NABO prelim, In+In with 4.18 mb % 1 '4— ¥ NABO prelim, In+In with 4.18 -> 2 mb
E‘ £l NA38, S+U with 4.18 mb g : £ NA38, S+U with 4.18 mb
812 2¥1.2
L - -
§ - THj Tk'f? 3 I [ L
20,8 S (et 20.8]
- An upper bound i -
0.6/ ’ 0.6 ¥
E . o, 17T
0.41 0.4 ] 'Wl%
0 of ool (artificially moved results)
I (results shown by NAGO) - Please don't show this plot !
B | | | | | | | | | | | | | | | | |
Y 2 4 6 8 10 2 4 & 8 10

L (fm) L (fm)
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Faccioli, Hard Probes 2006

O NAS50, Pb+Pb with 4.18 -> 2.9 mb

T B
¢ S O me news f r'o m H E R A - B ‘§1 '4: » NABO prelim, In+In with 4.18 -> 2.9 mb
Q & NA38, S+U with 4.18 mb
-70+04 % from ¢’ g2 |
o  f | <L.l |(!>JLJL
- 21+5 7% from x 3 T REAAL
- Sos y
- 0065+ 0011 % fromB 8 11
08 i
100_| T 1 T 171 IT 17 T T T |I T T | 17 T 1 [T : (#)
R(x.) _— 0-4:
(%) 80 ®-59 0.2 (artificially moved results)
- [ E360 - Please don't show this plot !
— 673 L1 L1 R R N N R ! Lo !
i (-Be) 2 4 6 8 10
- . : L (fm)
40— ‘ 0 B
E § 3 e?ectedl« / ) _ oabs(q}) ~ 2°9 mb
- o5 < final __© 2003 < — .
20: LD precision TiZR;_B ' 4 § SUf'VIVClI ~ 70%
_'_l L1 1 | 1 1 1 1 | | I | | I | | S I | | I | ] | | |l'1I | N e
0 10 20 30 40 50 60 1800 COHSIST@HCY...
Vs [Gev]
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Some more HERA-B points...

o T U HERAC Prel,

3 o E866
105 o WNASO

toT T :

N | I i

095 L % E { % -:

0.9 % { i {—:

D.Sj ) I I | I [ I | | [ 1 I | [ I I |-

-0.4 -2 O 0.2 0.4

AR
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R,4 versus N

1.5 , , |
RAA I PHENIX J/y - Preliminary ® E:’Eﬁtﬁ ) Jy - pu
| & CuCupu62Gev] Muon arm
& dcle  J 1.2<|y| <2.2
1_0} ______________________________ o duw ]
{ T Jy - ee
I i I ' Central arm
: I i j -0.35 <y < 0.35
0.5F }* i .
I 7 | . N, 48

AB ~
PP
N,™ X <N

0.0 I I '
0 0 10° 3

10 ! I\ICDII
dAu CuCu AuAu CuCu CuCu
HH HH ee ee HH
200 GeV 200 GeV 200 GeV 200 GeV 62 GeV

Hugo Pereira da Costa, for PHENIX, QMO5, nucl-ex/0510051
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——=® Deuteron —

* In PHENIX, J/y mostly produced by gluon
fusion, and thus sensitive to gluon pdf

* Three rapidity ranges probe different
momentum fraction of Au partons
- South (y < -1.2) : large x, (in gold) ~ 0.090
- Central (y ~ 0) : intermediate x, ~ 0.020
- North (y > 1.2) : small x, (in gold) ~ 0.003

Anexampl®of gluon shadowingprediction

gluons in Pb / gluons inp
1.3 I 1 IIIII[I IIIII T rrren

1.2 '_ _LHC § RHIC

Shadowmg

e GRBE] | Iye
1 illll]ll l IIIIlIll 1 l:lllllll: 1 Illlll]l: 1 lEIIIl: X ESkOla, KOlhlnen, vog-‘.

O S A U NPA696 (2001) 729
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dN_/dyos<p<a0)/ N, ,

Quick look to open charm

* Through semileptonic decays (D — e)

,
B

b
-t
(=1

0.8 @® centrality binned

0.7

B min-bias

’_il on p+p @ \s =200 GeV

0.6

0.5

P
J'T.J_r

0.4
0.3

—
| -

0.2

0.1

o

5195

0.3

10 to 20 cc¢ pairs |
(— 40 acc. STAR)

0.

NCO” SCClling

dN,/dyo4<p<40/ Y , , (Mb)

L Il | L L 1 I 1 Il Il I 1 1 1 I I I
200 400 600 800

o

1 | 1 L I
1000

PHENTIX, PRL94 (2005) 082301
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~25% systematic uncertainties
(without Silicon vertex
detector upgrade)
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Charm quench & flow

S [ AutAuS =200 GeV  * Ry 0-5% %
-0 * PHENIX central o Vac-quark = Vaq
L - b 25:_ _____ Vac-quark =
' - ® STAR preliminary
I L' o 0-80% most central
o g EEEY T
: TIH ik Xk
| @ l 1 LN 10__
T 1 O IQ B ............................
i ® 1 l — — I o [T] _ 5 - ™"
N L 1 g 1 o l [ o T E '_,—
i L{ILTII I 0f—==""" [
LIFI (T | ‘ o - ® PHENIX preliminary
+, - l S Min.Bias
-1 (e e ) B L] C non- phntonlc {e +€ }f2 11 o
10 [ 2 -1 W | IFEPErET e Ml P I.J.[.',..f....ll...
" STAR Prefimi —UH S % 05 1 15 2 25 3 35 4 45 5
i renminary - | | l
L1l | 1111 | L1111 I L1111 | Ldl | | L1111l I L1 I L1l | L1l | | 1 pT (Gev)

o t 2 3 4 5 6 7 8 9 10

Pt (GeV/c)
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i. Na50/Phenix comparisons

PHENIX expected \ PHENIX expected
0.8 ,H .............. ................... .............................. ].mb ...... D.B—Q’x; : ________________ _________________ é | | |

NA50 expected 4.18|mb :NASO expected 4. 18mb

S L A

0.4 5 RH{C : +
. | « SPS

- Vogt 1 mb -
0.2_ .......... Vog!’ 3 mb .............................. .............................. .............................. 0.2_ + PHENIX prehm,r'nary

- | — Abs 4.18 mb 4+ NA50
||||||||||||||||||||||||||||| I|||i||||||||||||||||||||||||||||||||||||
00 1 2 3 4 5 6 00 50 100 150 200 250 300 350 400
e, (GeV fm?c) Npart
Consistent suppression amplitude observed
but cold nuclear effects may be different
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measured/expected vs g,

(X 7).

'S
expected
;

Measured/expected
T
g
T

_+_
Measured
_+_

-
T
—

(=]

0
! |
]

o
T
I
—— |
|
i

=
(=2
!
.
g
(=2
|

O RHIC with 3 mb

O RHICwith 1Tmb |

o
>
|
o
IS
|

s SPS with 4.18 mb .............................. .............................. ..............................

0.2_ ..... - SPS Wffh 4.18 mb .............................. .............................. .............................. 0.2_ .....

I I | | T | | | T | | | T | | | I | | | I I | L1 1 1 | | I | L1 1 1 | I | 111 1 | | I |
12 s 4 s s b 1 2 3 4 5 6
BeIOW un |ty | €.7, (GeV fm™/c) e.7, (GeV fm™/c)

Suppression amplitude consistent within error bars
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measured/expected vs N,

'S
|
'S
I

)
I I

—
I I

Measured/expected
LY
Measured/expected

—
[
1

o
=)
o
o

o
o
o
o

RHIC with 3mb |

O RHIC with 1 mb

=
»

!
o
'Y

|

o

_____ «  SPS with 4.18 mb

S
T

0.2_ ..... e SPSwith4.18 mb |~ ..................... ..................... ..................... ........

_IIIIiIIIIiIIIIiIIIlillllillllillllillllil _IIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiIIIIiI
00 50 100 150 200 250 300 350 400 00 50 100 150 200 250 300 350 400
] Nombre de participants Nombre de participants

Under unity

Larger difference when 1mb but compatible within error bars
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recombination/suppression

. PHENIX 200 GeV J/y -- Preliminary

- Rapp total (y=0) @ CuCupp -

- — - Rapp direct (y=0) @ CuCuee

— = Rapp regen (y=0) & CuCuppn62Gev 7

- —. Thews T =0.3 GeV, pQCD NLO charm B AvAupp
]
L 2

- — Thews T = 0.4 GeV, pQCD NLO charm AuAu ee

Thews T, = 0.5 GeV, pQCD NLO charm dAu pp i

| e
Raa :
Thews, hep-ph/0504226
0.5} | — -
| s e ________Gr'_aHdZITamp Rapp_ Brown|
7 e e} hep-ph/0306077

L o e e e ]

0.0 | /7 ] ]

0 100 200 300 400

part

Etretat, 5 juillet Vue d'ensemble quarkonia - raphael@in2p3.fr 50/36



<pt2> (vs recombination)

P Widths for J/y at RHIC200
Comparizon of Direct and In-Medium Formation
]_0 L] 1 L] L] 1 1 L] L] 1 1 I 1 T L] L] ] ] T L]
Direct Production e
sl O |yl <0.35, PHENIX (Preliminary) &
® 1.2<y<22 PHENIX (Preliminary) e . P
. | m  ® In-Medium Formation >
lf"wil:.:; 6 | ]
c | )
A —
=L — -
e e R P l
7 _
Robert Thews, SQMO06 | -
= | I | I a1 | L | T R S
10 100 1000
Ncc]_l
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Cronin effect

Scattering of initial gluons of nucleon before ccbar formation
random walk : <p?>p, = <p?>,, + poA(<P?>) Laa

2.6
P 4_
i Vs =17.3 GeV : NA50/60 Pb+Pb, In+In
2.2 V's = 19.4 GeV : NA3 p+p, NA38 p+Cu,
A p+U,0+U, S+U
1.8F
1.6/ /s = 29.1 GeV :NA51 p+p, p+d, NA50
14l p+Al, p+W
1.2F
1: | | | | | | | | | | | | | | | | | | | | | | |
0 2 4 6 8 10
L (fm)

p huclear density, o elastic gluon-nucleon scattering cross section, A(<p¢?>)
kick,given by, each scattering.and L,average-thickness of nuclear mattes,/zq



Cronin effect

Cronin : <p2>pp = <p@>p, + poA(<P>) Lpa

1 | | | 11 | | 11 | 1 11 | | | | | | | | | |

0

2

4

6

8

10
L (fm)

"
o
v

6

200 GeV
238.8 GeV |- .............................. ...............
29.1 GeV
27.4 GeV

EEEEE

94 Gev .......................... ............................. ...............

w
=
Iz

1
17.3 GeV

0 2 4 6 8 10
L (fm)

Extrapolation curve from PHENIX J/y results in p+p and d+Au
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i. Cronin effect .j

Cronin : <p2>pn = <pP>p, + pOA(<P?>) Lpa

Extrapolation curve from PHENIX J/y results in p+p and d+Au

o]

- p+p d+Au

T

<p?> (GeV/c)?
I Iml T I-‘.I

At forward rapidity, <p*>
variation compatible with this

Cronin extrapolation f
At mid rapidity, o
measurements in p+p and :
d+Au indicate a weak Cronin ¥ —— Coonin et
effect 2 :_ Thews diag.- Au+Au
1 10 107 N1{13

coll

Etretat, 5 juillet Vue d'ensemble quarkonia - raphael@in2p3.fr 54/36



A busy plot about <p;4>

«:pTZ:‘) (GeWcz)

8 TT | I L I TTTT '| T T T T rTd I T T T
@ COCu-lleyel . : ==
B @ Ouided PHENIX 200 GeV J/Psi -- Preliminary Cu r‘ves o) e
Ol Ipld].]ﬁ
£ ol 9 AuAu | 2elyie2 2 d
L |2 an compare
ﬁ " daw 1.2<y<2.2 °
|3 EE AA @
‘ pp 1. 2<hi<22 W I T h
= o opplvlends
ol 7 1.2<]y|<2.2)
O
4 [= i I
3 — %
§ B Thews — Thews Direct
ol o hep-ph/15042 26 — Thews In-Medifim Formation | ™
e -h/0505055 w— ) 3} =251 32%],
i and private comm. L ’
L | L1 | ] 'l L 1 Ll 1 1 I L
] ) it}
10’ 10 10° 10

coll

<ps2> = 2.51+0.32*L
from fit to dAu data vs L
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i. Rapidity width .j

BdN/dy

0_355 Separafed fits %D_S; Simultaneous fit
025% //.\\ o.zs% A
o.zE ' \ 0.2: | \
0.1551/ " [~ *-\r' .\\ o.15§ l \ ,/1 \
o.1// .\ o.1f /‘V i\ /
o = 2.61 + 2.54 y/dof = 0.21 Width = 1.90 + 0.32
2 —
o = 1.85 + 0.53 y2/dof = 0.41 x/ndl = 0.55
 =1.82+1.00 3%dof = 1.39 Width pp = 1.75+0.21
No noticeable change in rapidity width VN Tram thesis
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i. More on transport model...

2 + 1 D hy d r O 350 :
Boltzman-type [t e —

0]
=]
a
—1
__'l'l
ol
B0

o
Pa y
m

transport 300 i
Local equilibrium ¢ = 7 W)
- (0.8&0.6fm/c) -~

- Normal to
anomalous ni

T.=165 MeV

o 1TF 3 o 3if
of ] ol 2
O o 18 E = 3
- v 1 U]
I f - Mev £ 15} MNASD 1905 —8—1 3 £ 20
0] = NASQ 1006 —e— ] S
sk MAS0 2000 ——1 ] 25 b ]
; Full Supp. —— i Full Supp. ——

, Mormal Supp., —— 1 - , , Mo Supp. ———

g+¥ — cc
400/0 feeddown i} 20 40 E._?IEEE".-'] 80 100 120 0 50 100 15&::“;. 250 300 350 400

FI3. 1: The J/# suppression and \p:’:. as functions of cen- FIG. 2: The J /i suppression and \pr"' as functions of cen-

NO l n- med l u m mo d trality at SPS enarev j trality at RHIC energy.

No absorption Zhu, Zhuang, Xu,
@RHIC (here) PLB607 (2005) 107
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First upsilons...

dimuon mass (+-) n
T W - Entries 24684
I -
1t _g':’:'::: -
B et
=
- + -
: o
YE o e
- -iﬂm
10— T
S &ﬁ T Lty
i L
SO i a1t rutrTne
2 ) 3 10 12 14 16
M’ o (GeVic)
dimuon mass (signal) Entries 24634
= JiPsi Area 1.181e+04 £ 134
g E Centroid 3117 £ 0.003
Pl Sigma 02+00
E Psip Area 609.5+ 58.3
nE Upsilon Area 24.04 +3.93
155—
mf— ‘|‘
5 f— ~\~
£\ o
I . e | e |

* Run 5 pp (3 pb?)
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PHENIX 200 GeV p-p
4 Upsilon -> '
10 | |
@  PHENIX pu EXTRAPOLATED to y=0
— Vogt NLO CEM MRST HO
sl | — Vogt NLO CEM GRV38HO
5 'O PHENIX Preliminary
l%
2 10°F |
4 g 0o
§ T T
= o
*
i
a0
BT
10 10°
sqrt(s) (GeV)

Hie Wei, Quark Matter 2005
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Au breaks up in our south beam counter
BBC South

ﬁpectator nucleons BBC North

— 0= —
! \
4mpammpant nucleons

%10

u> 9000

* Define 4 centrality classes g ol Peripheral

° RCIGT@ CenTr.al iTY TO <NCO”> z::H <Nco|l> =150+1.0
I 40-60%

through Glauber computation | o ‘f ——
+ <N>=84+07

<N.,>=3.2%+0.3

8000 coll

0-20%

0 20 40 60 80 100

South BBC Charge
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Centrality analysis

BBC charge versus ZDC energy

ZDC Energy Sum
b
g

Most peripheral . P Most central
80 -92.2% 5000 o 0-5%
<N art > = 63+ 1.7 a0 part >=3b61+209
(N, 5249+12 k¥ k. 1> = 1065 + 105

2000) coE
1000 ¢ Lo
’il i -|=.-.| |: |-': |l ! r. gl by v Lyl I
0 Z00 400 600 200 1000 1200 1400 1600 1800 2000

BBC Charge Sum
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2

2

PHENIX 200 GeV PHENIX 200 GeV
pp J¥ > dAu J¥ > uGu
. | Y | .
, ; = - | y T
5 10k 5 4tk
Q B Run3 (South, y=-1.7) S 10°E -~ -
> J ~ dAu
—~ Run3 (North, y=1.8 > -
s [ P S g
g 10f = PP 1 £ SSOFE 1100[1+(p,/4.14)7°
~ 2
§: e ‘f 102k I\\\ <p, >=4.28(31) -
= T P
% o'k I\\ i N‘E 843[12+(pr3.81)2]6 .
' \g by <p,’>=3.63(25) N
£ < % o X
£ o2 3.81[1+(p,/3.17)7° N 24 107 N ]
= N -
£ <pT2>=2.51(21) h o B Run3 dAu (South, y=-1.7) E
5 o, S @ Run3 dAu (North, y=1.8) ™
- , . = 0 | | .
0% > i 6 10% 2 4 6
p; (GeV/c) p; (GeV/c)
2y — 2 - 2
A<p1e> = <Prgu, P10 PHENIX, PRL96 (2006) 012304

Backward: 1.77 + 0.37 GeV 2
Mid: (-1.28 + 0.94 GeV 2)

Some p+ broadening
Forward: 1.12 + 0.35 GeV 2
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Dielectron pp and dA

J/¥ ->e’e’ PHENIX 200 GeV
1) I T I 1]

) 103:-_."““..._ © Run3 e’e dAu -
% ‘\\\\. B Run3e’e pp
S 10°f <pT2>=3.03(40)2 6\\ -
= 1576[1 48)°7T e
< 576[1+(p,/3.48)"] @
= 10 7 ) ]
<) et & T
(‘\lb 100_ lh"‘--.. =
=
2 107 S SN .
% 3.38[1+(p,/4.15)"] ""‘“-E
o <p, >=4.31(85) .
3% -2
B 107 .
5.8
L -3 i I : | i

1079 2 4 6

p; (GeVic)
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e Y —

£
adA:app(legT“‘ 14 g 10
- J/ -1
R 12F Y .
dA J/LIE->E}.IL\LB( %?a%g'gr\( Py 10 I R I
q | | | | .
[ ' | | ! ] O E866 (-0.1<x,<03)_|
_ 35 B South (Y=-1.7) —_ B 0.8 @ dAup'y (x~-0.08)
= 5> @ North (Y=1.8) 10
= 3 L
= . ool
& | Highx, L - 1.2 ) <
® 251 —_ . — & -
5 | it YiopFr-mgmrtoe 1 B
* 2 =1 = I &
S | L] 1 os|
£ 1.5 E g A 10
< E y u ® - O E866 (0.3<x,<0.93)
| et m =] 2 M dAup' (x,~0.09)
g, E ® o '
= 0.5 8
I Low X, e
0 | | ! | |
0 1 2 3 4 5
P, (GeV)

Broadening comparable to lower energy (\s = 39 GeV in E866)
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—=o (Cross section vs rapidity &

T T T rrr T T Total cross section
@® rHENXYW  (Q) v
- I PHENIX e'e -
o o _ c (pp — J/y)
= s0F = .
2 I T 2.61+0.20 + 0.26 b
- P b
~a. / e b 3
Ch 7
¥ Z — \ - Error from fit
mn 20+ PHENIX '
J: S i (incl. syst and stat)
¥ - Error on absolute
/ ﬂ /\ normalization
oL—= '2 é PHENIX, PRL96 (2006) 012304
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——=®  (Cross section versus p; €&

PHENIX 200 GeV

pp J¥ ->p
— > | " | ' . .
:Q? 101_ B Run3 (South, y=-1.7) i F'T The lenC'l'IOl’\
% = N @® Run3 (North, y=1.8)
ng 10°f \I\ PP . A
Q. £
p=) N
s 3 4 (1+(p+/B)?)°
S 10 © \\ { o
o %
o o0 _
'@'i al 3.81[1+(p,/3.17)7T° N ; : <pT > = 251 * 021
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- 1075 > i 6

PHENIX, PRL96 (2006) 012304
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Production mechanism
- Color Octet Model does the jo

In AA (or dA)

b

)

o(ub

10

10

10°
107

1

1

2

- Large combinatorial background i

- Low physics background

10

p+p perspectives

Q——

J/ pp Cross Section vrs Energy

@ Lower energy measurements
O PHENIX run2 - PRL 92, 051802 (2004)
B PHENIX run3 - PRL96, 012304 (2006)
— COM(GRV98NLO)

— - COM(MRST2001NLO)

* (Drell-Yan or dileptons from open charm)

p+p is our baseline

- Nuclear modification factor
Runb pp analysis going on

> 10 times statistics

700
sqrt(s) (GeV)

Vue d'ensemble quarkonia - raphael@in2p3.fr

66/36




NAbBO versus NA60 (QMO05)
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N o

0 NA38 S-U, 200 GeV

v NAS50 Pb-Pb, 158 GeV
NAGO In-In, 158 GeV

o NABO In-In, 158 GeV
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Measured / normal nuclear absorption
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|Good agreement !

o
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50 100 150 200 250 300 350 400
Number of participants

Measured / normal nuclear absorption

1.4
1 Nooverlap...
1.3
1.2
1_1_: l l Lz;
| S _
il % 2 m& 'HJ
0.9 ‘ I [ c+
0.8 M H
0.7 NaSt, pp, pd, 450 GeV ‘ H’
1 0 NAS0 LI, Be, Al, Cu, Ag, W, 450 GeV +
0.6 * NASOH, Be, Al, Cu, Ag, W, 450 GeV
"1 A NAS0VHI, Be, Al Cu, Ag, W, Pb, 400 GeV +
1 o NA38,5U82, 200 GeV
0.5] v NAS50, PbPb00, 158 GeV
] NABO, Inln, 158 GeV
042 o NABO, Inln, 158 GeV

2 4
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QL versus X compared to lower Vs

1.1
1.0
0.9
0.8

0.7

_ 0.6
X, (in gold)

E866, PRL 84, (2000) 3256
NA3, ZP C20, (1983) 101

PHENTIX, PRL96 (2006) 012304

SII%_

L

| | | ' |
(a) E 1 (b)
'i """"""" | “EI """"
i _&_g_mu_E T @ B -3
i s} 1 o
F g
r P
I :
O TR S *
_L:Q'
g | O ES866 (39 GeV) |
9 I | o NA3(19Gev) [
@ PHENIX u'i (200 GeV)
I . B PHENIX e'e (200 GeV)
1 L g 1 e 0 s f % 0 ¢ f
-2 -1 0.0 0.2 04 06 0.8
10 X2 10 XF

Xe = Xa = Xay

Not universal versus X, : shadowing is not the whole story.
Same versus Xg for diff Vs. Incident parton energy loss ? (high X, = high X;)
Energy loss expected to be weak at RHIC energy.
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How to get xg scaling ?

E866/NuSea, 6 = o, * A”

1.0

0.9

0.8

0.7

0.6
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B ] I - 1 1 I I ] ] I ] I ] I ]
'T R. Vogt CEM calculations

@ hep-ph//9907317 & PRC 61, 035203 (2000)

”

- “ .
N .

—

N

'\+FS
-_dE/dx_

E866/NuSea
- 800GeVp+A->Jy
[ e Jy
| =Y
¢ D (E789)
L 1 I [ 1 1 I 1 L L I [
0.0 0.2 0.4
XF
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Naive plcTure + Less absorption
JAY —> ' PHENIX Preliminary * S thOWl n9
1.1 " :
* Energy loss
1.0 ; ———————
' ¥ ~ < (3) anti-shad E866 J/'¥ data :
0.9 p N ¢ i
: NI :
0.8 1 O (1) quark-shad 1
E (2) gluori- ¢ + FS absorp. ]
<. 0.7 shadowing "\
Q k 2
Q ] ;
S 06
m -ﬁ\"m.,,
0.5 A
: : +
O E866/NuSea (39 GeV) 0.4 1 (4) Full calculation
L oNA3(19GeV)_ : (+ dE/dx & Chi->J/'P)
06 r @ PHENIX 1"y (200 GeV) . 0.3 1
B PHENIX e'e” (200 GeV) (Kopeliovich)
1 0.2 - — —
0.5 L . -0.1 0.1 0.3 0.5 0.7 0.9
' 107 107
X Lr
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Tuchin & Kharzeev

* Hard probes 2004 % SN
- hep-ph/0504133 ISR

» Coherent production of

charm (open or closed) |

- (y<0O production time to low
to make computation)

- Shadowing from CGC
computation...

o o o
= » o) -

do/dY(dAu)/[2*#197*dc/dY (pp)]

e
o

d-Au J/¥ Ratios
PHENIX Preliminary 200 GeV
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Tuchin & Kharzeev...

: 1.1
+ absorption for :
1 F®@-- -]
SPS & fermilab o b
0.8 _.
0.7 |
- B \
UE [ - I';.- 1|l
0.5 :_ pink i Rs = 8.5 Te¥
: red . Bs = 200 Ge¥
0.4 — blue . Bs = 38 GeV
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0.3
0_2:||||||||||||||||||||||
0 0.2 0.4 0.6 0.8 1
Xp
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1.5

RdAu
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.. gold+gold extrapolation ...

J/¥ dAu Ratios & predictions for AuAu
PHENIX 200 GeV

- B PHENIX e'e
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: ' : ‘ - -
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Rapidity
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