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J/y in nucleus-nucleus
(phenix preliminary = QMO0b5)
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i. Quick comparison to NA5O .j

JIy nuclear modification factorR,,  Same magni’rude
12 - 30% survival prob.

NA50 normalized to p+p ‘

AU+AL [y|=[1.2.2.2]

1

Cu+Cu |y|=[1.2,2.2]
Au+hu y]=0.35

o Sl No fundamental reason

0.8

o.s_—i |
0af | Differences:
02: a - Higher energy density
PHENIX preliminary o * (x10 beam energies)
o- o 50 100 150 200 250"506"550' 400 - Balance between cold &

Noan hot nuclear effects ?
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J/y in deuteron-gold
PRL96 (2006) 012304

=




— Cold nuclear matter effects .j

* Various “cold" effects:
- Shadowmgg or anti-shadowing .Q

(gluon saturation, Color Glass Condensate...)
- Energy loss of initial parton

- pr broadening (Cronin effect)
- J/y (or cc ) absorption
- Something else ?

I/p

hs g
g

- 8
fs
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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) : infermediate x, ~ 0.020
- North (y > 1.2) : small x, (in gold) ~ 0.003

Aneéxampleof gluon shadowingdprediction

gluons in Pb / gluons in p

1.3 Ll [llllll] 1 IIIIlIlI IIIIIl I IIIIIIII T TTIT

12f iLHC: RHIC

..........
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Shadowing;
@=225Gev" y >0

;_l ; ;-I]I]]I T ; 1 IIIlIll 3 1 ]élllllllg2 1 I]llll]l :1 1 IEIIII: X ESkOIG, KOIhinen, vogT
10° 10 10 10 10 ! NPA696 (2001) 729
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—=0
RdA
| | | ) | T I T
Low X, ~0.003 -
12 (shadowing region) _|

- (weak) shadowing
Eskola, Kolhinen, Salgado
prescription matches better

- (weak) absorption

%0.8_‘:- ‘ Ops ~ 110 3 mb
o (4.18 + 0.35 mb @SPS)
0.4F _. Kopeliovich .\‘\, P
- — EKS 3mb (Vogt) M T
0.2} —- EKS 1mb (Vogt) L _
i - FGS 3mb (Vogt) "~
L | ] ] ] ] ] | ] ]
%32 10 1 2 3 PHENIX, PRL96 (2006) 012304
Rapidity Klein,Vogt, PRL91 (2003) 142301
Kopeliovich, NPA696 (2001) 669
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High x, ~ 0.09

Number of Collisions

Low X, ~ 0.003
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Black lines:
- EKS98 from O to 3 mb

Colored lines:
- FGS for 3 mb

Slopes consistent with
shadowing models

- Especially low x,
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i. Cold nuclear matter effects

n:é i R. Vogt, nucl-th/0507027 (y=2, o, .=3mb)
1.2

= I ELEErr, R. Vogt, nucl-th/0507027 (y=2, &, .=1mb)
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Error bar code : bars = statistical,
bracket = systematic, box : global.
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2— R. Vogt, nucl-th/0507027 (y=0, 5, .=1mb)

R. Vogt, nucl-th/0507027 (y=0, 5, =3mb)

o " Au+Au |y|<0.35
e RRREEEEEEEE P EEERE ®* Cu+Cuy |y|<0.35
a4 d+Au |y|<0.35

______
............
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i >1/3
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PHENIX, QMO05, nucl-ex/0510051
Vogt, nucl-th/0507027
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"NABO only" effects

- Cold effects + ...

Comovers (hadrons/partons?)
Kinetic model (J/y > cT)

S Thermal plasma

All overestimate suppression !
So does parton percolation 0.4

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

Grandchamp et al. hep-ph/0306077 (direct)

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

Au+Au |y|€1.2,2.2]
i d+Auly|€1.2,2.2]
B Au+Au |y|<0.35

(AuAu only)

- Onset at N, ~ 90 o
- Simultaneous J/y + X, + W' [ L onireii e ]
8 00 50 100 150 200 25(:)I II301‘.;!I I350 -J0
1 (o X part
no cold effect) 1 agsN-
: 0 ( : - Capella, Ferreiro, EPJC42 (2005) 419
e o0 c- Grandchamp et al, PRL92 (2004) 212301
g0 { ; - Kotstyuk et al, PRC68 (2003) 041902
2 02} Auau s=200 Gev {16 2 « Digal, Fortuno, Satz, EPJC32 (2004) 547
na 50 100 150 200 250 300 350 400 T~ + Private communications +
Number of participants
HQ2006, May 20th J/p in PHENIX - raphael@in2p3.fr 11/20




RHIC “"new" effects

s Grandchamp et al. hep-ph/0306077 (total)
| mmmeeee Zhu et. al nucl-th/0411093

I, Variety of recombination "™ | - pmenennsnennen |
& coalescence models R

(——— AurAu ylel1 222]
+ cc— J/y (at freeze-out) ot © s
» goes as N .2 (poorly known) |

(other models not displayed)

(AuAu only)

.....
---------
......
-

2nd, One detailed QGP hydro  PHENIX prefiminary @
+ T/ transport (Zhu et al)  %5—w—5 o6 25~ 5t~"350 oo

(here without cold nuclear Grandchamp et al, PRL92 (2004) 212301

effects, see later...) Bratkoskaya et al, PRC69 (2004) 054903
Andronic et al, PLB571 (2003) 36
Zhu, Zhuang, Xu, PLB607 (2005) 107

+ Private communications +

Look aty, pr..
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*+ Recombination emphasizes1o*-PHENIX preliminary

quark y-distribution

* Quark (open charm)
y-distribution unknown

* No significant change in
rapidity in data...

N dNddy],

y shape (vs recombination) .j

Cu+Cu
®  Au+tAu 0% - 20%
- #  Authu 20% - 40%
- #  Au+Au 40% - 93%
- *® p4p
i L
0%
Lk .
10° |
10°E . - .
- [] [
-? 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
10 -3 -2 -1 0 1 2 3

< Thews & Mangano, PRC73 (2006) 014904c
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<p1>> (vs Cronin effect)

2 - 2 2 I T
<p1°>p4 = <P7°>pp + P O Apy© X L [nuclear matter thickness]
(random walk of initial gluons) = %
42 E 7:— p+p
v, . (lower energy survey) ~ 't
T & Open symbol: y ~ 0
22f Y 6~ | Full & Curve:y ~2
NEREPZ -, -
16E ’E/g J’Zs -
_OHZIH4H|6HIBHI1OI E}
L (fm) ol
p o Ap72 from pp and dA — : pr2>=251+032L
10 Lol R R J

L <-> N, conversion 1 10 10° N1
Negligible broadening @ y=0 1?... [yN=ram Moriond 2006 & PhD thesis
(open symbols)
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i. 2", Zhu et al (updated)

No suppressions =1 mb y =2
------------- Full suppression s =1 mb y =2
No suppressions =3 mb y =2
i IEETEEEEEEEEEED Full suppression 6 =3 mb y =2

Zhu Full suppression with = = 1 mb y=2

Zhu Mo suppression with o = 1 mb y =2

=+ Zhu Full suppression with = = 1 mby =0

Zhu Mo suppression with o = 1 mb y =0

s 8
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+ Nuclear absorption (1 or 3 mb)
+ Cronin effect from our dAu
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Zhu, Zhuang, Xu,
PLB607 (2005) 107
+ private communication
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j 3rd (simple) explanation t

* Amount of anomalous suppressuon depends on

cold nuclear effects amplitude :
» But could as low as 30 to 40%
+ Compatible to feed-down ratio

- J/y~06J/y+03x.+01y

* Recent lattice T# ~15-25 T,

J

(15)

—

(25) (1P)

J/W Production Probability

E(25) E(LP) E(l3)

Energy Den

We may still be here

- ex(TgVW~2T ) =2¢ > e Jv~32¢.|

+ Wait for LHC ?

Datta & al, hep-lat/0409147
state | 7/w(1S) | xo(1P) | ¢/(28) | T(1S) | xs(1P) | T(25) | xo(2P) | T(39) | | Alberico & al, hep-ph/0507084
T,/T. 2.10 1.16 1.12 > 4.0 1.76 1.60 1.19 1.17 Wong, hep—ph/0408020

< Satz, hep-ph/0512217
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i. Conclusions (1) .j

For now, 3 models to "explain” the data:

1st Recombination ?

* But no sign of y or p+° modifications...
» J/y a (N.)? (but how muchis N, ?)

2" J/y detailed transport in hydro QGP

3rd Sequential melting ?
» J/y may still survive @ RHIC...

All assume a Q)GP...
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Conclusions (2)

What do we need to answer ?
* Final AA analysis

- A bit more data & more bins |

- With a better pp ref (run b)
- With J/y elliptic flow ? —

LHC |

HQ2006, May 20th

More AA | With open charm, y',...

First look at ¢’ and upsilons
- Going on with run 5 pp...

Better open charm measurements
- Si VTX upgrade —

Vo (%)

J/y in PHENIX - raphael@in2p3.fr

Zhu, Zhuang, Xu, PLB607 (2005) 107

Primo. + Absorp. ———
Coalescence (x0.1) e
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i. Quick look at NA60O .j

* In In-In collisions, preliminary plateau
also rules out percolation, comovers and
C(VC(lIClble plﬂsma Roberta Arnaldi, QM05
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- Sequential melting
- J/y survival only 1.00

- Cold nuclear matter
effects derived from o7
dAu data for RHIC

* Axis cannot be energy "
density since same t°
(1fm/c) is assume for
SPS and RHIC !

- Larger at SPS
- Smaller at RHIC

HQ2006, May 20th J/p in PHENIX -

i. 3rd Sequential melting .j

S(Iwn

0.25 |

4=
_D_i_
—8—
; :

@ In—In SPS +

O PbL—Pb. SPS
w Au—Au. RHIC. |y| < 0.35

A Auv—Au. RHIC. |yj=[1.2.2.2] e (GeV/fm3)

1 2 3 4 5

Karsch, Kharzeev & Satz hep-ph/0512239
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Quick look to open charm

» Through semileptonic decays (D — e)

_ x10° X9 _ .
zg 0.8— @ centrality binned ;6-85 'g 10 TO 20 CC palrs I
3 07% B min-bias EREE: (— 40 acc. STAR)
% 0.6:—% T I_"I or p+p @\s =200GeV —lo. =
S o5/ LIJ_ n o2 E: .
= 71 | v

E"’ 04 [ _'."l_l' —— =g — - = S Ncoll SCClllng
= - @ L A, —o1s 3

0.3 . o

02f L —o-1 Z

01 o.05

O W0 50500 o512

o —

=
2

PHENTIX, PRL94 (2005) 082301

~25% systematic uncertainties
(without Silicon vertex
detector upgrade)
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i. Charm quench & flow .j

| AutAU Vs =200 GeV  * Ryy 0-5% 20
- * PHENIX central E T Vaoc-quark = Vaq
L . 25:_ """ Vac-quark =

- ® STAR preliminary
| - 0-80% most central
1 — C —
- (o] i5- T
3 S H ‘
B S 10—_
B T ad C @ RoPell B ™M e
R I O a@ 5@ ..............
? el lmne m l i ® I S
- 1 i{ — I & l [ M - Pt I
| ok
! l [[le [ ‘ o - ® PHENIX preliminary
P | S Min.Bias
-1 (e € ) — L] C non- phutonlc {e +e y‘.z [ a0
107 2 [P S P I A | P P i I P
' STAR Pretiminary | 1| 05 1 15 2 3 35 4 45 5
L | |

_I 11l | | ||[||||||I[I||||II|||||III||I|||I||||||I | pT (Gev)
o t 2 3 4 5 6 7 8 9 10

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

AA
|
AA
|

PHEI\élIX exfaectedé
08 T T 0.8

NA50 expected 4.18

PHENIX expected

I | |’I,I/I

mb
0.6

0.6_ ..................... -

0.4 5 :RHIC 0.4

L « SPS

B Vogt 1 mb
0.2 ___ Vogt 3 mb
- | — Abs 4. 18 mb

| PHENIX preliminary
+  NA50

[— B I 0ol

L1 [ | | | [ | | [ | | | 1 | | 1 | | | [ 1 |||||||||||||||||||||||||||||||||||||||||
% 1 2 3 4 5 6 © 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 gp;

N
|

Measured/expected
|

=Y
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o
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o
o
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|

0.2| « SPSwith4.18mb|

o RHICwith1mb |

Below unity !

3 4 5 6
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© o
(=] (o)
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(X 10) |

b I

—
I I

0.2

O RHIC with 3 mb

..... e SPSwith4.18mb |

1 2

3 4 5 6
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Suppression amplitude consistent within error bars
J/y in PHENIX - raphael@in2p3.fr
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measured/expected vs N,
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recombination/suppression

. PHENIX 200 GeV J/y -- Preliminary

—— Rapp total (y=0) @ CuCuup -
+ =+ Rapp direct (y=0) @ CuCuee
— = Rapp regen (y=0) <» CuCupu 62 GeV bl
+ =+ Thews T = 0.3 GeV, pQCD NLO charm B AvAupu

B AuvAuee

4

—— Thews T, = 0.4 GeV, pQCD NLO charm
; dAu pp -

Thews T, = 0.5 GeV, pQCD NLO charm

0.5} |
| b /// g _Gr'_a-r;d-t_:l'-\_am; _R_c;pp Brown,
[ *---.._._..h.p_ph/_9306077 _
0.0L< T
0 100 200 300 400
Npart
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Pt spectra

In pp:
U+AU (|Y| E[1 2,2. 2]) - <pt>> =25 GeV?

105__ _______ T ___________ P_HE_N.I)_(__ _ne_llmlna _______
3 R + In AuAu & CuCu:
g - <p»> =3 > 5.3 GeV 2

L]
.
]
1
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-

o
&
!

......................................
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=)
-
|
Fal
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o
&
|

10‘9:_ ....... SN FOTRPRUIE NSRS SO ‘T .......... ........... ...........
. 20/ 40/ <p >—527+040;m,

o 40%-93% <p>=4.29+0.2§ TS

= p+p <pt>-2 51+ 0.21 : | T *
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<pt2> (vs recombination) .j

P Widths for J/y at RHIC200

Comparison of Direct and In-Medium Formation

]_0 i 1 T T LI | L | L | I LI I | i T i L] L] i T
¥  Direct Production -
gl O Iyl <0.35, PHENIX (Preliminary) -
® 1.2 < y < 2.2, PHENIX (Preliminary) A
. | ® In-Medium Formation ¥ -

F% 6 | _
g | _
A et

i — —
= 4 [ — & :
A" W'E
B33 o
7 B
Robert Thews, SQMO06 | A
0 | | y L a0 a | { y L
10 100 1000
NCDH
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<p1°> (vs recombination) .j

s Cu+Culylg[1.22.2]| @ Cu+Culy|<0.35 * AutAulyle[1.2,22] | o Au+Au|y|<0.35
—~ 8 L
.5_‘-2 1 = d+Auye[-2.2,1.2] o d+Au ly|< 0.35 o) 8/ = d+tAuye[-2212] | o d+Auly|<0.35
& 7; s d+Auye[1.2,2.4] o p+p |y|< 0.35 - £ d+Auye[1.2,2.4] o ptp lyl< U.an
N~ e pplylel12,2.2] Q 7| ¢ ptplylel1222] N
o = I N L v
F & T
6— Cu+Cu Vo6l
5__ . - 5:_
4:_ ' + - 4?_
T 3 WL
2L , -
- -- Thews diag.- Cu+Cu 2 "~ Thews diag- Au+AU
[FHENIX '?Tﬁ'.ﬂ"""’?a’.”l L e -PHENIX prehmmary —— Thews all- Au+Au
2 3 1 Ll Lot riil | NN
1 10 10 n 10 1 10 10° N 10°

coll

Lines from Thews & Mangano, PRC73 (2006) 014904
Seems to favor recombination scenario

But Cronin effect not under control...
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Cronin effect

Scattering of initial gluons of nucleon before ccbar formation
random walk : <p@2>, = <p?>,, + poA(<pZ>) Ly

.6

2
Y2 4_
r V's =17.3 GeV : NA50/60 Pb+Pb, In+In
2.2r v's = 19.4 GeV : NA3 p+p, NA38 p+Cu,
2l 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
1.2
1: | | | | | | | | | | | | | | | | | | | ] 1 | 1
0 2 4 6 8 10
L (fm)

p nuclear density, o elastic gluon-nucleon scattering cross section, A(<ps>)
kick given,by.gach scattering,and L.average thickness of nuclear mattes,»g



Cronin effect

Cronin : <p?>p, = <p?>,, + poA(<p?>) Lan

'-'%:-
v b

|i|||i|||i|||i|||i|||i|
LI 2 4 6 8 10 0

L (fm)

|
FEETE

200 GeV
388 GeV |- .............................. ...............
29.1 GeV
27.4 GeV :
94 Gev .......................... ............................. ...............

w
=
iz

1
17.3 GeV

0 2 4 6 8 10
L (fm)

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

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

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

o

- p+p d+Au

<p§> (GeVic)?
T

o
TT [T 1T 1

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

Cronin extrapolation sf
At mid rapidity, o
measurements in p+p and :
d+Au indicate a weak Cronin T — Gronin fes
effe Ct 2 :_ Thews diag.- Au+Au
1 10 102 10°

coll
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—

A busy plot about <p.2>

B I T TTTT] T T T T TTr] T T
@ Clu-lleyel )
SR PHENIX 200 GeV J/Psi -- Preliminary curves '|‘O be
Colu Ipld].ﬂﬁ
V'l 9 AuAu | 2elyic2 2
L | B ais compared
ﬁ v dam 1.2cy<2.2 °
— £ dAn Iyl 35
Nﬁ ’ pp 12<hi<2 2 W | T h A A @
g b [3 e
> 1.2<]yl<2.2))
o L
Nn =
et
% S
3 —
§ a Thews — Thews Direct
2 hep-ph/0504226 —  Thews In-Medi@m Formation | ™
nuct-th/0505055 — D) 3} =2.5] 32%],
i and private comm. L il 1
L | Ll L | ] 'l L 1 Ll 1.1 I
] ) 5
10’ 10 10° 10
coll

<ps%> = 2.51+0.32*L
from fit to dAu data vs L
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=

i. Rapidity width
e ultaneous fit

s =1.82+1.00 y2/dof = 1.39

No noticeable change in rapidity width
J/y in PHENIX - raphael@in2p3.fr

HQ2006, May 20th

s M?O- Separated fits £ sim

025; //'\\ o.zs% A

°-2§ “ \ 0.2E | \
BB =AY SR

0.1// .\ o.1E AV \ /

6 = 2.61 +2.54 y?/dof = 0.2 Width = 1.90 + 0.32

2 —
o = 1.85 + 0.53 y2/dof = 0.41 x*/ndl = 0.55
Width pp = 1.75 + 0.21

VN Tram thesis
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i. More on transport model...

2+1D hydro

Boltzman-type oL THERY— g = ] e =
1-r'(lnsl:)or'T EN 200 ) § ‘i 02 . 1
Local equilibri 3 o | s
quilibrium - £ {\\ —
- (08 & 0.6 fm/C) - . $
- Normal to o T .
anomalous Nl R ;
T.=165 MeV
T¢, = 60 MeV £ ‘.

14 F

gt¥ — cc

1.3 » 1 1 T a7 ; : . Mo Supp. ———
o i] i 40 a0 &0 100 120 0 &0 100 150 200 250 300 350 400
40% feeddown
. d . d FIG. 10 The J/4 suppression and *\ps'} as functions of cen- FIG. 2: The J /i suppression and *\p:" as functions of cen-

- alitv at SPS ana ality at RHIC energy.

NO 'n me lum mo trality at neToy " trality at C energy
. =TT c
No absorption - Zhu, Zhuang, Xu,
@RHIC (here) PLB607 (2005) 107
A ro
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How does PI-P “ENIX see the J/y ?

] L Amrucmverrex [ J/q} o ee
. 21 ¥ @ identified in RICH
\ e (Y 4 - In| <035
= = A e - p.>0.2 GeV
ChaMBERS | \T/w N IJ+IJ_
identified in 2 fwd
spectrometers
- - 12<|n|<2.4
Sl - p.>26eV
Centrality and

vertex given by
BBC in 3¢<|n|<3.9
and ZDC
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J/yp in PHENIX

[1] PRL92 (2004) 051802

[2] PRC69 (2004) 014901

[3] PRLO6 (2006) 012304

[4] QMOS, nucl-ex/0510051

Year | Ions VSN Luminosity Status J/¥ (ce + pp)
2000 | Au-Au | 1306eV |  1pb! e 0
2001 | Au-Au | 200 GeV 24 ub-1 Central 13+0[1]
2002 p-p 200 GeV | 0.15 pb-! + 1 muon arm 46 + 66 [2]
2002 | d-Au | 200 GeV | 2.74 nb! Central 360 + 1660 [3]
2003 p-p 200 GeV | 0.35pb! | +2 muonarms 130 + 450 [3]
Au-Au | 200 GeV | 240 pb-! preliminary ~ 1000 + 5000 [4]
2004 | Au-Au | 63 GeV 9.1 ub-! analysis ~ 13
p-p 200 GeV | 324 nb!
Cu-Cu | 200 GeV 4.8 nb! preliminary | ~ 1000 + 10000 [4]
2005 | Cu-Cu | 63 GeV 190 mb-! analysis ~ 10 + 200
p-p 200 GeV 3.8 pb-! ~ 1500 + 10000
2006 p-p 200 GeV 2? Running... 2?

HQ2006, May 20th

J/y in PHENIX - raphael@in2p3.fr
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First upsilons...

PHENIX 200 GeV p-p
i + -
dimuon mass (+<) Entri 24684 4 UpSII(}n > u H
E w - ntries 10 | I
F = @ PHENIX up EXTRAPOLATED to y=0
10’ '?T:-"_L - — Vogt NLO CEM MRST HO
i T, L 3l |— Vogt NLO CEM GRV98HO
s e 10 e
g '*_i4¢¥+++ = PHENIX Preliminary
mE— 1 # ﬁ . . Ll-‘
- | T Lttt 2
1 L ~ 1n2L =
3 L b Tt 210 |
B 10 12 ) 1% ¥ PHENIX 200 GV p-p
M u* u (Gevie) \-;;: r Upsnlnnr-a- pp |
dimuon mass (signal) Entries 24634 E M_
= JIPsi Area 1.181e+04 + 134 (o) 1L 12k _
§ F ! Centroid 3.417 £ 0.003 S 10 "
B Sigma 0.240.0 & s
E Psip Area 609.5+58.3 o <3
20 ;_ Upsilon Area 24.04 +3.93 m g p
15— 0
: 10°T : -
10 :— -I— 2F
2 B s
s T +

oy LT PR T T T N [N T S T N SO N
2 4 3 B 10 12 14 16
My’ i (Gevic) 1 0

* Run 5 pp (3 pb!)

dn

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

d and Au participant nucleons
. . £ ol <N,>=32£03
- Define 4 centrality classes 3™ o
7000 Peripheral

- Relate centrality to <N_ >

through Glauber computation

HQ2006, May 20th

<N

MB
col

|> - 84 + 0.7 o

4000

3000 20-40%

2000

0
0 20 40 60

6000~
50001 <N_,,>=15.0+1.0
40-60% J
Central

0-20%

South BBC Charge
41/20
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Centrality analysis

BBC charge versus ZDC energy

Most peripheral Most central

ZDC Energy Sum
b
g

80 -92.2% 5000 0-5%
<N . >=63+12 4000 < Npget >= 35129
(N >=49512 s ¢N_, > = 1065 + 105

2000

4 1000 SRR |
0 -.":.i'-: r-"li-ll I: I-': |. 1 r- bl b Ly | ]
0 200 400 600 300 1000 1200 1400 1600 1800 2000

BBC Charge Sum
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”

PHENIX 200 GeV

2

ppJ¥->pp
Q i ] ) I
2 10 B Run3 (South, y=-1.7)
— @ Run3 (North, y=1.8)
s [
ERC I PP
o S
'g\ N
© — N
3
B x
N 3.81[1+(p,/3.17)T° N
=10 2 N
£ <p,->=2.51(21)
=3
N,
A -3 I . |
1079 2 4
p; (GeV/c)

2y = 2 - 2
A<pT > = <PT >dAu <PT >pp

Backward: 1.77 + 0.37 GeV 2

Mid: (-1.28 + 0.94 GeV 2)
Forward: 1.12 + 0.35 GeV ?

HQ2006, May 20th

PHENIX 200 GeV

dAuJ¥ > pu

2

o
w
L
i
/
/ 4
/

—
o
o
|

% ~

)

1/(2n#p,)*BR*d o/dydp, (nb/(GeV/c) )

—
D_L
T

B Run3 dAu (South, y=-1.7)
@ Run3 dAu (North, y=1.8)

o

~
843[1+(p,/3.81)7° N 1
<p, >=3.63(25)

dAu

~
SNOME 1100[1+(p,/4.14)7 8
N <Py >=4.28(31)

—
o
o

2
p; (GeV/c)

~
B
N o T
b
.-
i
E\.
| L
4

PHENIX, PRL96 (2006) 012304

Some p+ broadening
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LN i>
a

O'dAZO'pp(ZX197)‘ A e 10

1.2

v
of
>

J/‘}I’:’!_|>E].IL\l B( %?a%g \en! Pr
—_—

1.0
4 ' ' ' ! O E866 (-0.1<x_<0.3)
_ g5 W South (Y=-17) . 0.8 @ dAu 'y (x,~-008)
£ @ North (Y=1.8)
| 3
2. 3 Highx, - 1 1.2 ]
_g 5 5 | ] E e~ — <
* = . .
g , 0 of - T
-{}E ol = & = :_" o - o §
< L] 1 o8| | -
'Oi 1.5 Y P e i o T =10
= p ! y 3 ® - O E866 (0.3<x,<0.93) 3
2 e SIS T 1.2} W dAu 'y (x,~0.09) .
Sosf X E : X
_ Low X, = 1 L
0 | | L | ! | L —-E
0 1 2 3 4 5 0.8 1

&)

Broadening comparable to lower energy (Vs = 39 GeV in E866)
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- Weak shadowing / antishadowing
- Weak absorption (~ 1 to 3 mb)
- pt broadening similar to lower energies

- Need more luminosity |

- Good news to see J/y suppression in Au-Au |
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J/y in proton-proton




—® (Cross section vs rapidity &

B,*do /dy(nb)

60

N
-

N
o

@ PHENIXu'W

L B PHENIX e'e

(@) Jy

~
N
E

\

Relative 1
PHENIX
Acceptance \

/\

HQ2006, May 20th

2

J/y in PHENIX - raphael@in2p3.fr

Total cross section

c (pp — J/y)
2.61+0.20 + 0.26 ub

- Error from fit
(incl. syst and stat)

- Error on absolute
hormalization

PHENIX, PRL96 (2006) 012304
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—® (ross section versus py &

PHENIX 200 GeV

pp J¥->pp
— ! | L 1 i
S 10T B Run3 (South, y=-1.7) | Fit the function
% = @® Run3 (North, y=1.8)
R o ] A
o \\
= ~ 2
L § | (+lpr/B)Y
= E 2y -
%1 ol 381[1+(p/3.17)7° . ; | P> = 2.51+0.21
,S 0 <p; >=2.51(21) @ ( Gevz )
QY \\
" 1075 > ' i | 6

P, (GeV/c)

PHENTIX, PRL96 (2006) 012304
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— p+p perspectives —

J/ pp Cross Section vrs Energy

10'F

Production mechanism 0
- Color Octet Model does the job, |

In AA (or dA) "ol
- Large combinatorial background § e
. — - COM{MRSTZ2001NLO)

- Low physics background 10— ito

. sqrt(s) (GeV)

* (Drell-Yan or dileptons from open charm)
p+p is our baseline e
- Nuclear modification factor R,q = Y
PP
N,™ X <N

Run5 pp analysis going on

> 10 times statistics
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NADBO versus NA60 (QMO5)

Y
Y
—
I

5 0 NA38 S-U, 200 GeV 5 No overlap...
5 | NABO In-In, 158 GeV 0 |
] )] ]
31.2-‘ ¢ NABO In-In, 158 GeV 2 12
@ @
) 1 0 - ]
3 1.1 l 3 1.1 l l Lﬂ
E ] 0 ] ﬂ A ’l l
i : A
2 11 Mh E 11 + IL
=l 3
R s LD
€ . %
5 08 o #ﬁﬂ%ﬂr 3 08 ' m
Q ] - ]
50.7- + + 2 07 NAst, pp, pd, 450 GeV ‘ +
0™ ] | @ | - NASOLLBe,Al, Cu, Ag, W, 450 GeV +
g 2 0] + NASOHL Be.Al Cu, Ag. W, 460 GeV
S 0.6- I 1 4 NASO VHI, Be, Al, Cu, Ag, W, Pb, 400 GeV +
- + 1 o NA38,5U92, 200 GeV
] 0.5 v NAS0, PbPb00, 158 GeV
0.5 1 + NAGO,Inin, 158 Gev
] Good agreement ! 04: ¢ NA6D, Inln, 158 GeV
0.4-\\|||||||||||\\||||||||||\\|||||| - ottt et
50 100 150 200 250 300 350 400 0 2 4 6 8 10
Number of participants L (fm)
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Dielectron pp and dA

—
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o
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O|

no

\ 2 2
1/(2n*p,)*BR*d o/dydp,(nb/(GeV/c) )
o

—_—
OI
w
o

HQ2006, May 20th

JW ->e'e’ PHENIX 200 GeV

=i

2
- o,
1576]

- -1

—_ - ® Run3e’e dAu
=3 Run3e’e
~ @ N PP
5=3.08(40) >

1+(0/3.48)7° >+

g

e ~
H""h.

-~

=

~

3.38[1+(p,/4.15)]° 1 H"‘E
<pT2>=4.31 (85) o

2 4
p; (GeVic)

J/y in PHENIX - raphael@in2p3.fr
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QL versus X compared to lower s

1.1
1.0
0.9
0.8

0.7

, 0.6
X, (in gold)

, ———r—— E866, PRL 84, (2000) 3256

- (a) Ep (b) NA3, ZP C20, (1983) 101
. E'i! ________ PHENIX, PRL96 (2006) 012304
B
@
B D J
o
L I E o
o
- pos -
0 g :E» T o Ess6(39Gev) f%
N | o Na3(@9Gev)
@ PHENIX 1’1 (200 GeV)
_c[ 1 B PHENIX e'e (200 Gev) L

2 i 0 02 04 06 0. -
07y 10 0.0 0 oxF 0.6 0.8 Xo = Xy - Xy,

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 xr scaling ?

E866/NuSea, 6 = o, * A”

L ] ] IT'I" ] ] I ] ] ] I ] 1 ] I ] 1 ] I ] 1 ] al
R. Vogt CEM calculations
@ hep-ph//9907317 & PRC 61, 035203 (2000)

L] e —

0.9
04
0.8
E866/NuSea
- 800GeVp+A->Jy
0.7+
o Jvy
| =y
¢ D (E789)
0 6 [} 1 I 1 1 1 I 1 [} 1 I [} 1 [} I 1 [ 1 I 1 I* 1
' 0.0 0.2 0.4 0.6 0.8 1.0
XF
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J/y transverse momentum (run2)

[nb/(GeV/c) ]

do

B

N 5
| \.

'
L .
| | [ |

m:
10 - '

2 p, Mdydp;

0 2 4 (::i
pr (GeV/c)

0 2 4 6
pr (GeV/e)

Color Singlet Model
Color Octet Model
(from Nayak et al.
hep/ph 0302095)

COM contribution is
dominant, as for high
pr J/¥ @ Tevatron

Phenomenological + exponential fits of dimuon

and dielectron data give mean p+:

<pr> = 1.80 + 0.23 (stat) + 0.16 (sys) GeV/c
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J/Y¥ cross section from run 2

T Results consistent
N — with shapes from

\ rb '_,.»jj‘jffﬁif'_'f;‘_'jm..,‘ various models and

Take the PYTHIA
shape to extract
our cross-section

........... Pythia (GRV94NLO)
— COM (GRV98NLO)
------- COM (MRST2001NLO)

| | | | | Error from absolute

0_3 -2 -1 0 1 2 3 normalization
rapidity

Integrated cross-section :

RUN2 234 + 36 (stat) + 34 (sys) £ 24(abs) b | 3 uormm

RUN3 159 nb +85 % (fit) + 12.3% (abs) difference)
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Naive picture

JA¥ —> '” PHENIX Preliminary

T T

v

O EBBB/NuSea (39 GeV)
o NA3 (18 GeV)_

@ PHENIX 1’1 (200 GeV)
MPHENIX e'e (200 GeV)

R W/Be (.’L‘ F)

1.0 ; —
v - ~ (3) anti-shad E866 J/¥ data ]
0.9 ] ~ N ]
| N\ ¢ ]
0.8 - . N (1) quark-shad
(2) gluori-N ~+ + FS absorp. i
0.7 {1 shadowing "\
0.6 1
0.5 1
0.4 (4) Full calculation
: (+ dE/dXx & Chi->J/\¥)
0.3 o
(Kopeliovich)
[0 72—
-0.1 0.1 0.3 0.5 0.7 0.9
XLF
56/20

J/y in PHENIX - raphael@in2p3.fr

Less absorption
Shadowing
Energy loss




Tuchin & Kharzeev

* Hard probes 2004 é?{ NI &
- hep-ph/0504133 R4

d-Au J/¥ Ratios

° Cohersen-'- pr'OdUCTiOn Of 6 PHENIX Prelminary 200 GeV
charm (open or closed) > } .
- (y<0 production time tolow: | -\ i
to make computation) Sl TN
- Shadowing from CGC Zosf §
computation... 5o —."9
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Tuchin & Kharzeev...

. 1.1
+ absorption for :
1 gt e e A S S T A Y T S T ]
: e
0.7 4 |
o & E'*. ",-
0.6 [ 1,{
0.5 :_ pink . Rs = 5.5 TeY
- red . Kg = 200 GeV |
0.4 — Blug ; Bg = g6bay |
[ greern . Rs = 19 GeY
0.3
0.2:II|III|III|III|III|III
0 0.2 0.4 0.6 0.8 1
Xp
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.. gold+gold extrapolation ...

J/¥ dAu Ratios & predictions for AuAu

PHENIX 200 GeV

1.5F '

'Illll
4\
\
/

0.5¢

- B PHENIX e
@ PHENIX u'w

0 : | : |

RdAu
; \\i \
\
7
44
o
N

. —

N

I

\

/

.
....||It...l..

— = Kopeliovich * 1.6 -

—  Vogt, FGS shad. * 1.2
« =« Vogt, EKS98* 1.15

N
B

Rapidity
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