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i. The “normal” introduction... .j

Matsui & Satz, PLB178 (1986) 416

+ In 1986, Matsui & Satz predicted an
“unambiguous” sighature of QGP

- Disappearance of quarkonia above a certain
temperature / energy density threshold

* Where do we stand today?
- What is the J/y nuclear N, 8
modification factor? { TN ><<Ncou>}
- Remembering that heavy flavours should
and do scale with N_,; [PHENIX, PRL94 (2005) 082301 | [j»
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J/yin AA, the experimental facts

PHENIX: PRL 98 (2007) 232301
NA5O: EPJ €39 (2005) 335
NAG60: nucl-ex/0706.4361, to appear in PRL

SE
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j Rpuae (Y~0) > Rypay (y~1.7) t

- @ RHIC, more J/y
suppression at
forward rapidity |
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Nuclear modification factor

# PHENIX, Au+Au, |y|e[1.2,2.2], + 7% syst.
2 PHENIX, Au+Au, |y|<0.35, + 12% syst

L1 1 | | | 1 | 1 | | I
50 100 150 200 250 300 350 400
N

part

PHENTIX, PRL98 (2007) 232301
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—® Rauvs @RHIC ¢—

* Wait for Cu+Cu, 20 Nuclear modification factor _
still preliminary, Nl spmwcaemtni
. i F; O PHENIX, Au+Au, |y|<0.35,+ 12% syst
soon final... o3l

H i
0.6:' L

0.4 E@%E@@

0.2

(Cu+Cu data are preliminary)

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
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Np'.anrt

PHENIX, PRL98 (2007) 232301
CuCu in nucl-ex/0510051
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i. Rauau (Y~0) ~ Ryayay (SPS) .j

* LOWZI" r'ap'd'TY RAA nf 1— Nuclear modification factor
look Sur'pr'i Si ng Iy FE o PHENIX, AuAu, [ylc[1.2.2.2], £ 7% syst,
. - I O NASD, PheP, Doyt 1 1100 oyt

Slmllar., Whlle Ther.e U_Bj {] ’()NAEUjIn+|n,[;<y31.i:;1°fj”;y5vt.-

are obvious i S

differences: i % 5

_ A.’r a given Ny, 0.4F %’ E T
different energy - b g i @*
densities... 0.2 @

- Cold nuclear matter Y
effZCTS (xBjor-ken, O-Gbs) u& 50 100 150 200 250 300 350Npa4rt00

= PHENIX, PRL98 (2007) 232301
Scomparin's talk @ QMO6
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First, beware of
cold nuclear matter

(CNM) effects |

=




—0

* Many possible effects:
- J/y (or cc) absorption
- (Anti) shadowing

I

8

(gluon saturation, CGC...)

- Energy loss of initial parton

hs

- prbroadening "Cronin * AnexampleX exampleof gluon shadowin

- CompliCGTionS from 1.3 1) ||||l|glllulorl]lsllllrl-:I PPI/'IlglllEIJlor':Sl IIrl]lllpll . T LTTTT
feeddown y' & x. ? 13- §Re el e
1.1+~ :A = 208 : . N\
. " Bl : 10000:GeV .. 7 :
= Some’rhmg else ? Q10 f AR /,a%’/{ SRR
_53 091 | ShadoWingZ~:/ Antiy
o g . s ’ - -
e 0.8 :—' L e : SthOWlng—_
* Not well predicted, 07 e @ 225GevE
0'6 1 iIIIIIII ; IIIIIIII 1 I:IIIIIII: L IIIIIIII L 'IE!III: X
107 il 10° 10 10" 1
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Eskola, Kolhinen, Vogt, NPA696 (2001) 729
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Normal huclear absorption
alone does a splendid job
in describing pA, SU, and
peripheral PbPb & InIn...

- (including preliminary pA
@ 158 GeV from NA60)

) exp('oabs Po L)
- (or in Glauber model)
- 04s=418+0,35mb
- L nuclear thickness:

Y —

2007, July 16th

2.9-4.5)

B, o(J/¥)/(DY

L

20 -

10

J/y / DY rescaled to 158 GeV

= °l

- N

<S 4’78 [ H

abg

¥ NAS51, pp,pd, 450 GeV T
O NAS50 p-A 450 GeV LI I '
4 NAS50 p-A 450 GeV HI I
A NAS0 p-A, 400 GeV HI

o NA38, S5-U, 200 GeV |

NAS50, Pb-Pb, 158 GeV

NA60, In-In, 158 GeV o
» NA6D, p-A, 158 Gev <4mmm NAGO preliminary

Quarkonia from SPS to RHIC - raphael@in2p3.fr

0 2 4 6 8 10

NA50, EPJ €39 (2005) 335 | L(fm)

& Scomparin's QMO6 talk
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J/y yield

......
______
ge="
B
"L

Do we fully understand
CNM @ SPS ?

Not these surprising
rapidity distribution
asymmetries —

- Variation of ~30 to
~50% in one unit of
rapidity |

- Seems large to be
(anti)shadowing...

-  Noft taken into account

in CNM extrapolation... 05 04 03 02 01 0 01 02 03 04 05
NA50, EPJ. C48 (2006) 329 |Yem
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Only centrality dependence in
dA (or pA) of J/y production !

~ 10% global error not to be
forgotten...

 Reproduced by Ramona Vogt

- Black lines: EKS98 shadowing
+0,s=0%o 3 mb

Gl | - Colored lines: FGS shadowing +
-y = +1.8 B o y=18  _ 0..= 3 mb

[0 uuMB(Y=18)

0.8 TR ETE T - »  Favoring moderate shadowing
- e o S + moderate absorption...

0.4 07 e o N
L _,,d—}?"'—,-h.ti,_‘,m_l“- PHENIX, PRL96 (2006) 012304
% 5 8 12 16 20 Klein,Vogt, PRL91 (2003) 142301

Number of Collisions
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What's on the market? 4 T

1. Modeling nuclear L —
qbsor'pTlon + 0.6 é—

inhomogeneous 04 £

E

_______________________________________________

d'_III|III|III|I’IIEII

=

(anti)shadowing 0 e

- VOQT, hucl-th/0507027 1.4 '
2- exp —(odiSS(y)+odiSS(-y))pOL 1 E -,,m e

- Karsch, Kharzeev & Satz, 08 = o=
PLB637(2006)75 08 o

- O4iss from fit on dAu data 92
- Assume exp (-04sPol)
- No error propagation 12
3. dAu data driven Glauber ;
approach 0.6
= RGdC, hep-ph/0701222 0.2
- Fit RdA(b) — ’
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=

»+ For a given A+A collision at b,
Glauber provides a set of N+N
collisions occurring at b.! and b;?

*  One minimal assumption is rapidity

factorization: R ,(ly].baa) = = (=
Zcollisions [RdA('ylbil) X RdA("'ylbiZ)] / Ncoll — B X
* Works (at least) for absorption &
shadowing since production “® £
~ pdfl x pdf2 x exp -po(L+L,) = X

RGdC, hep-ph/0701222
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— R,, from cold nuclear matter

5 m PHENIX, nucl-ex/0611020, Au+Au |yle[1.2,2.2]
(14 I —&8— RGdC, cold matter Glauber model, y=1.7
1.2 I R. Vogt, nucl-th/0507027 (y=2, ¢, _=3 mb)
u R. Vogt, nuckth/0507027 (y=2, o, =1 mb)
1:“; """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
0.8/
0.6[7 @ _______________________________________
B 5
0.4 J '
0.2~ @
_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
00 50 100 150 200 250 300 350 400
Npari

] PHENIX, nucl-ex/0611020, Au+Au |y|<0.35
B —<—— RGdC, cold matter Glauber model, y=0
12— | R. Vogt, nucl-th/0507027 (y=0, 6,,.=3 mb)
- R. Vogt, nucl-th/0507027 (y=0, g,,.=1 mb)
1:“7]; """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
0.8
0.6/
0.4
0.2H R. Vogt, nucl-th/0507027 E
| RGdC, hep-ph/0701222
L T o T o o T b a
00 50 100 150 200 250 300 350 400
Npart

+ Two CNM methods agree quite well:
EKS shadowing+absorption by Vogt & dA-driven Glauber by RGdC
* Clear anomalous suppression (stronger @ y~1.7)

2007, July 16th
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Temptation to divide RAA / CNM is
great, but beware of p+p baselines |




=——=® p+p cross section vs rapidity &=

+ Different p+p references -+ J/y survival probability
used for R,, and Ry, ~Rua / (Ry)?

= (AA/run5pp) / (dA/run3pp)?

[=2)
o

® Run5 p+p

= Run3 p+p . RUnBPp < RUn5Pp

ol More suppression from CNM
I have to be taken into account...
0 % $ - (runbpp/run3pp)? = 1.21 @ y=1.7
- (runbpp/run3pp)? =149 @ y=0 |
g - But systematic errors
“oF cancelation to be revisited...

- (symmetrized distributions) - Work in progress in PHENIX...

qal"'_5""_'1""3""4'"'é""ya - For now ~ 30% sysft. error |

PHENIX, PRL96 (2006) 012304
PHENIX, PRL98 (2007) 232002 | * Is o, really smaller @RHIC ?
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R,/ CNM @ RHIC

J/y survival beyond CNM

* First R,,/CNM extraction
including (proper) error 12
propagation

- d+Au and p+p errors

- Systematics from Glauber 0.8
& function used for RdA(b)

- Boxes are correlated errors
from AuAu & dominant CNM .4

1

0.2
- Accounting for all errors:

- S(J/y) = 44 + 23% @y=0 % 50
RGAC, hep-ph/0701222

- S(J/y) =25+ 12% @y=17
in the most central collisions...

III|III|II|I!|IIIIIIE|III||I

PHENIX AuAu / RGdC CNM, y=1.7

PHENIX AuAu / RGdC CNM, y=0

|
+35% global systematics @\ 25:12%

+30% global systematics
| IIIIIIII |IIII|IIII|IIII|IIII|IIII

L

B
j @{ { He

100 150 200 250 300 350 400

part

-
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i. Rss / CNM @ RHIC & SPS .j

J/y survival beyond CNM

° AT mid‘rapidiTy, The n i y ::gg. glgr;bmz'asg:eg\{absorbed
amount of surviving 1-2% o NAmSUJiDY
J/y @ RHIC is still .

compatible with SPS ‘ %ﬁ%% ----------------- =T
(~60%) but depends a os
lot on CNM (and pp

IIIIIIElll

NE
references).. k: i g { HF v
0.4 - 23%

. +11% global systematics @ |

+ At for'WClr'd r'GP|d'TY, 0.2 +35% global systematics 25£12%
RHIC anomalous | $30%global systematies
Suppruesslon IS mUCh l:.lli 5 100 150 200 250 300 350N 400
stronger | RGdC, hep-ph/0701222
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Now... What's going on with the
anomalous suppression ?

SE




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

Vol alaVal

Roberta Arnaldi, QMO05
Final in nucl-ex/0706.4361

See Carlos Lourenco's talk...

2007, July 16th

Measured J/y / normal nuclear absorption
o o o o
(=] =J [=-] w —

o
o

Quarkonia from SPS to RHIC - raphael@in2p3.fr
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N
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1.1F

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

—  « Comovers
1 | 1 L | L 1 | 1 L | L 1 | 1 | 1 | 1 | 1 | 1 |

-
-
-

* Percolation

l

100 120 140 160 180 200 220
Number of Participants
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Most of the models that did a
good job @ SPS fail @ RHIC

- Gluon dissociation (y~0) doesn't

Jhyr survival probability

"NASO only” effects @ RHIC

1

08 r

06 [

04

0.2 -

0

2007, July 16th

give the right tfrend and/or
amount of suppression

Comovers (of unknown
partonic/hadronic nature)

give R (y=2) > Ry4(y=0)

Parton percolation has an onseN °

at N.... ~ 90 and simultaneous
J/y + x. + ¢ melting

(

no cold effects) |

R. Rap

Yan, Zhuang, Xu, nucl-th/0608010

p & al., nucl-th/0608033

}t Au+Au : |y|<0.35 |

T
]

Dissociation (Rapp et al) y=0

Dissociation (Xu et al) y=0

(=]

—

e
[

e
o

Digal, Fortuno, Satz,
EPJC32 (2004) 547

=
=

Au-Au, +s=200 GeV

i 50 100 150 200 250 300 350 400
Mumber of participanis

e
(]

=

'_".—'_' n :

t

L I 11 Ll | Ll 1l | L Ll I L | - | | I I
150 200 250 300 350 400
Number of Participants

—8— AutAu : 1.2<|y|<2.2

T I ER!
100

Capella & Ferreiro,
hep-ph/0610313

Comover i, = 0mb : y=0

Comover i, = 0mb :y=2
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i. nucl-th/sequential melting .j

J/y~06J/y+03x.+01y" - Ratio not (well) known

Was a consensus that - At least ~10%

- J/y melt at ~2T, (~32¢. ) uncertainty —
- Excited states around 1.1 T, - HERAB: 0.21 x. + 0.07 ¢
(see eg Satz, hep-ph/0512217) . Faccioli, Hard Probes 06

» Theorists still working
oh temperatures...

- Mocsy melts J/y @ Tc
+ hep-ph/0704.2183

—

(25) (1P) (1S)

JIW Production Probability

- - Umeda melts x> 1.4 Tc
€29 eup T + hep-lat/0701005
Energy Density

See Agnes Mocsy's talk...
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i. nucl-ex/sequential melting .j

n A NAGO, Inin, measured / absorbed . .
12 o E:E%I;iijjp;gd%YCNM, y=1.7 * No precise SCG'lﬂg!
| = —— (blame it on CNM@RHIC)
R % [ | . 5= (25:12)% @ y=17
“F E { } Ir — direct J/y do melt |
°8 Ll E [ { } * Why not/less @ y~0 ?
"'4;_ : - m Raa(y~0) > Rya(y~1.7)
0.5l £11% global systematics @ r'U“ng out Cl” denSiTY‘
'+ +35% global systematics . .
: +30% global systerrllatlcs | | |ndUC€d SUPPPZSSIOH
R R R 56 effects?

Be cautious ! @(Gev fF‘B

 Formation time may be different @ RHIC and SPS
« SPS 1.6 fm/c crossing time a bit large for Bjorken formula
2007, July 16th Quarkonia from SPS to RHIC - raphael@in2p3.fr 23/29




» Onseft curves fit the
midrapidity data...
- Chaudhury, nucl-th/0610031
- Gunji et al, hep-ph/0703061
(after CNM subtraction)

i. Density threshold ? Yes ?

tot
Ny

1.2 _
- — CNM+n_=36fm?:y=0
] -
-~ —— CNM+n_=3.8fm?:y=0
0.8 — — CNM+n,=4.0fm?:y=0
0.6—
04—
02 —® Au+Au: |y|<0.35 é
- | A.K. Chaudhury, nucl-th/0610031
%50 100 150 200 250 300 350 400
1.2

1

0.8

—— CNMo,_, = 3mb :y=0

T. Gunji et al, hep-ph/0703061

%jwl

08T E ' 21;
= E -E i 2.08
0.4 [-Ei 2
1 5:
I].E_—
C T, = 1.22T,, 30% feed down
uﬂsl{|1|,':|]1é|:|2|:|||]25||:|3.{|u]35|{|.1{|
Hpa#
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i. Density threshold ? No | .j

PHENIX Data |y|<1.2-2.2(syst_,  +7%)

+ Onset curves fit the & PO 05 et )
mldrapld|Ty data... % | et CWIAM i
- Chaudhury, nucl-th/0610031 § " %s =~
- Gunji et al, hep-ph/0703061 § '+ ° =& o |}
(after CNM subtraction) 2 F im* ik
+ So do smooth curves | ST T T T et
- Nagle nucl-ex/0705.1712 3
+ Density threshold @ y=0is o
incompatible with SPS onset -«
or larger suppression @ y=1.7 .-
- Linnyk & al, nucl-th/0705.4443 | .

g 1 2 3 4 5 6 7 4 8 70 11 12 13 14 15 15 17 18
Curve Index

See Olena Linnyk's talk.. J. Nagle, nucl-ex/0705.1712
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Regeneration ?

VClr'iOUS.COG.leSCenCe / 12 — R.Rapp : y=0
recombination g F —— Thews : y=0
approaches... L — e
Be'l"l'er‘ mGTCh TO dGTC( 0.3_'- — Andronic : y=0

- Sook in particular
ratkovskaya's)

e
o

=
X
°_|||||||||||||||||

Depend a lot on poorly

0.4
known cc reference 8
But can accommodate: &~ AurAu: Jy|<0.35 >
= Raa(y=0) > Rya(y=1.7) N R TR TR T
_ Densi_'_y_induced Number of Participants
enhancement o o
mechanism... Yan, Zhuang, Xu, PRL97, 232301 (2006)

Bratkovskaya et al., PRC 69, 054903 (2004)
A. Andronic et al., NPA789, 334 (2007)

- <p1®> flatness

2007, July 16th Quarkonia from SPS to RHIC - raphael@in2p3.fr 26/29
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Strong initial states effect®
ala color glass condensate ?5

- But they have to violate
rapidity symmeftrisation
RaaClY1) = Rya(-y) X Rya(+y)

- (otherwise taken into account
in CNM extrapolation)

Could this + sequential
melting produce R, ,(y~0)
and R,A(y~1.7) ?

Double ratio should drop...

A possibility..

2007, July 16th

750 ¢
45 i_ /s = 200G
oo 40 - A =
™ 35 E_ . . n O
3 = This calc. is for
~ 9 - open charm, but
§ 25 = similar for J/y ? e
E 20 = n:2
B 15 E i
T 0 S
5 5[ Tuchin, hep-ph/0402298
..g 0 :I [ | [ | | I | [ | ‘ | ‘ | | [ | | [ |
0 0 50 100 150 200 250 300 350 40
‘—;5 "-‘:H"|""| "|""\"‘w""|"":
Loore o~ SR A
« B § ]
08| _
06— $~“§_§~ i % ]
0.4[— e —:
- Raaly~1.7) ]
0.2 — ]
- Raa(y~0) .
DU ‘ 5|l1lI = I1||]O‘ ‘150‘ lelﬂ = IZS‘U‘ ‘3l‘lﬂl I35|l]I 40

Quarkonia from SPS to RHIC - raphael@in2p3.fr

Number of participants

27129

0



i. "Anomalous” conclusions .j

Two qualitative possible scenarios @ RHIC

1. Large melting + some regeneration

2. Initial effects (CGC) + melting (of W', x.?)
*  Need better handle of CNM (Run8 dAu @ RHIC)
Need better open charm measurements (Run9+)

Smoking gun would have been a J/y rise...
- WC“T for. LHC NF;:I{!ENIX,AMAU Run 7, 10 weeks 0.77 Inb

> | s
J/y v, could bring more information ~ " ,

=
R e R
& Jy—ee (<035
&  Jy-p'w (12<p<2.2)
0.4

— Coalescanas al hadronization

- Finished run7 should allow to measure —
- Beware : these are fake points !

All this, assumes deconfinment | i

3 35 4 45 !
Jiy P (GeV/c)
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i. Back to the facts .j

g 2r T T T T T T T T T ] 3 T T T T T 1 T T T T
N e < [ 'PHENIX, PRL98 (2007) 232301 ] .-
ya| Tl s o Soon for Cu+Cu... ]

12} ® Iyl=[122.2] [ - _
0.6 1 _

i 1z @ : 1
0.4 @@ 0 @

[]:5_— EE%E@%

gl 1 0 2_—@ ¢ & 1T _
U-E—@ f'] T L 0-20% syst =+10% 4 20-40% syst =+10% .
| A A | A global giobal
s 2 T | ! I { 2 < l l 1 l l ] l l l
o 181 - w I 1 _
40-60% stt +13% 1 60-92% syst =128% o S S P i e o s e i el TR T o S
1.5 o globa —
141

TR TT I B A

0.4
0.2

0.2F 1 . | 40-60% syst  =+13% | 60-92% syst  =+28%
L + + 4 3 gicbal T *  pglobal

q 1I ZI ::I‘ I 'i 2| :I] .n.|1_ o | 1 1 | 1 | 1 | |
[GEWC] P, (Gevic) 2 - 0 1 2 2 1 0 1 )

* Much more than what I discussed...
Should help constraint the models...
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Back-up slides



Sequential melting ?

Before QMO6, it was

conceivable that only the

excited states melt
J/y~0.6J/y+0.3x,. + 0.1y
(with ~10% uncertainty)

Now, survival = (25+12)%
— direct J/y do melt @y~1.7 ?

Why not/less @y~0 ?

Isn't RyA(y~0) > R a(y~1.7)
ruling out all "density”
effects ?

2007, July 16th

ST Karsch, Kharzeev & Satz

1.00 %ﬁk ----- PLB637(2006)75
0.75 | 4)
L $o 1

0.50
® In—In. SPS +

025 L O Pb—Ph, 5PS
w Au—Au RHIC. |[v|<0.35
A& Auv—Au RHIC. |yj=[1.2.2.2]

5

e(GeV/fin -J’}

|
1 2 3 4 5

ﬂ’lease, be careful with this plot | \
* No systematic uncertainties on
PHENIX points

* No uncertainties from CNM...

* £ is given by Bjorken formula for 1,
= 1fm/c but is the formula applicable

Quarkonia from SPS to RHIC - raphael@in2p3.fr

Q‘or' SPS crossing time of 1.6 fm/c?/
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i. Quick look to open charm

* Through semileptonic decays (D — e)

_ x10™ _xgr — .
zg 0.8 @ centrality binned ;6-35 'g 10 TO 20 CC palr‘s I
3 o7p ® min-bias EREE (— 40 acc. STAR)
% 0.6:—% T I_"I op p+p @\s=200GeV —o. =
g o050 - ] ¥ .
5“:* 04l LLIJ' _50-2 a%_ Ncoll SCGIlng
= TE T =
5 = J0.15 3
0.3F - =
0.23_ T _;0'1 S
0_12_ —0.05
0:'6 —200 400 600 800 1000 1200

=
g

~25% systematic uncertainties
PHENIX, PRL94 (2005) 082301 (without Silicon vertex
detector upgrade) U
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— e AQEES af al. (I}

(] vanHeesetal. ()

22T} Moore &
12/(2nT) Teaney (I
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i. Veterans/newbies balance

* Detailed shape is not easy to get!
+ Experimental J/y keep falling down...

PHENIX 200 GeV J/y

PHENIX 200 GeV J/y
| |

U

1.5 ,
Thews total (T, = 0.5 GeV, y=0)

Thews diagenal (T, = 0.5 GeV, y=0)

Thews in-medium form. (T, = 0.5 GeV. y=0)
F = = =« Thewsdiagonal (T = 0.35 GeV, y=0)

m AuAu |y|<0.35
m AuAui.2<|y|<2.2
¢ dAu1.2<ly|<2.2

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

1.0

ly|<0.35 syst 12%

1.2<|y|<2.2 syst 7%

T

T |
— Yan total (y=0)

-—- Yann initial (y=0)

— - Yan regen (y=0)

m AuAuee |y|<0.35

m AuAu pp 1.2<lyl<22

¢ dAu pp 1.2<lyl<2.2

Yan, Zhuang, Xu, nucl-th/0608010

ly|<0.35 syst 12%
1.2<|y|<2.2 syst 7%

PN AAPNANA

\A nucl-ex/0611020
0.5 L
A i-i _E - IS SR -E.E.Ei i
R i ¥ - T :'.i:l-—-
- '\_H. L =T
----- b L = | |
I:]'00 100 200 300 430 100 200 300
part part
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N
\'4

‘Pt

~_ 8- -
* No dependence of <p>> 5 | .
. © sl p+p [y[<0.35
- Maybe a modest riseat 3 | :
forward rapidity 8 4;\%%%#{ ____________ =
- No sizeable Cronin & o
% “g i i ] Au+Lu |y|e[l1.2, 2.2 |
5 R
S
Eraer - E_ ____________ i N
&, |
0 100 200 300
Nparl
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<pt°> vS recombination ?

8

Initial production
depends a lot on initial

(GeVic ) [pp <5 GeVic]

=} ~
| I

Ln
HEL

T~ T . T r1

g =1
; direcY Y=

= Thews hep-ph/0504226 _|
;;;;;; 1-thA0305055

and private conum,

4 Pl — = Thews Direct (mid-rapidity) ]
// ——  Thews In-Medium Formation (mid-rapidity
P -~ — = Thews Direct (forward rapidity)
- —— Thews In-Medium Formation (forward rapidity)

E in-medium

7
p+ broadening (Cromrgwf ; :
effec.r) N:?z g é}g;:;{gggiinmipw R. Thews et a| -
S p:&l{i}i;lykl? Preliminary
- Earlier (run3) dAu/pp 12 e )
0 200 400 600 800 1000
data showed clear | R == e e s
. 0o — " Yanpao
broadening @y~1.7 Qglhe~, T+  |=uEul ey |
- Not clear with new C initial j
as
(runb) pp data
% ::t" . 1-h
g g = W AuAu Y035 (<5 GeVie)
o O Cuca sty
Q? 2 8 CuCu ]:{.2<I}‘I<_2.2 Pl‘e]'\mi:ﬂry PHENIX 200 GeV  J/u ]
\Yi & pplyi<035 (p<5 GeVic) e W
& 0l 2<lyk22 (p,<5 GeVi) 1
l(l)l 2(I)0 I I4(I)0I - I6(|)OI — IS(I)OI - IlOOO
coll

Heavy flavour workshop
in RaiiinA

Latest J/psi from phenix - raphael@in2p3.fr
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QMO6 versus QMO5

2 2

i o
1.2 B Au+dufyle[1.2,2.2] final 1.2

#  Au+Au |y|<0.35 final

AutAu |y|<0.35 preliminary

- [0 Au+duyl=[1.2.2.2] preliminary

o A

y~1.7

0.8 0.8

0.6

o i
|
- N |
i 0.6_ i m Py
: @ : t
I r I m
0.4~ = @ 0.4 E E
] B g - ] i
0.2~ @ 0.2~
_||||||||||||||||||||||||||||||||||||||| _|||||||||||||||||||||||||||||||||||||||
00 50 100 150 200 250 300 350 400 00 50 100 150 200 250 300 350 400
Npart Npart

Good agreement |

+ At forward rapidity, on the lower edge of systematics
- (better handling of backgrounds and new pp reference)

© At midrapidity, less subjective “onset” like shape.. |
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. Compute L with T —
Glauber model o] 2 S
- Fit CXP(-O'GbS Po L) 8 ja

| 2 Indf 1.512/3
Prob 0.6795
Absorption (mb) 2.453 + 1.367

- Results are
different wrt KKS
numbers

RdA

CoO0O00 ==
(3.0 e - T- Py LT S |

4 5 6 T 8 9 10

L{fm)
— ———— . 2/ ndf _
Rapidity | KIS fit [4] My fit EEE T oror 022?917112 ‘
y=—17| -014+02mb | 03+ 1.1 mb 12 Absorption (mb)4.538 - 0.8168
y=0 | 12+04mb |24+ 14mb 03 BB 1
y=1.8 314+02mb |4.54+ 0.8 mb 06 e
%0 1 2 3 4 5 6 7 [} 3 10
TAB. 1 - 04, values from KKS and my analysis. =
KKS, PLB637(2006)75 U
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* From HERA-B (pA /s=41.6 GeV)

- 70 T 04 o/o fr'om tl)’ g NA38 E705E288 EEE%EE

- 21+ 5 % from X, ST

- 0.065 + 0.011 % from B %13{ ] | l
= i

605_ (,',“.-"B%)_ %\ _E :E'”a!o""a!s”"alo””als””Jo””

40— T A —

20 hi ?¢RA/ 5 - Faccioli, Hard Probes 2006

0: I\l151‘I‘2B||‘labllll4hll1lgoll 1 4 | :

L1 I I
&0 1800
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Rescaling survival

| probabilities... -

0w [ L] PHENIX AuAu / RGdC CNM, y=1.7 » [ -
12 » PHENIX AuAu / RGdC CNM, y=0 1.2 T X ?1 5
i B cm T B
1 ‘_‘ fmmm— — " — e mmmm—— " s yyyymymyyyynmyyyynyyn,”™, e e 1 ‘_‘"' """"" '1L """"" L e 17 T T
v ] R SR -
0.8 ) . 0.8 | ‘}’ L{, 4} f{:
i it ] = B YT L{:
B | } B B
0.6 j_ L E| B { 0.6 % @ | {‘; :{: :{;
0.4 B E - L m 0.4 E @ -
0_2: + 35% global systematics @ 0.2 | = NA5D, Pb+Pb, 0<y<1, + 11% syst. .
i | O PHENIX, Au+Au, |y|<U 35, + XX% syst x ~1 2
L 111 i 111 | 1111 | L 111 | 111 | 1111 | L 111 | L 111 L 111 | 111 | 11 | 11 | 11
l.jl') 50 100 150 200 250 300 350 400 l.jl') 50 100 150 200 250 300 350 400
Npart Npart

R4 rescaled by runbpp, different systematics,
wait for PHENIX reanalysis ! J
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—0

A real puzzle | Especially when one goes to low x,, high xc...
1.1 | | T T T T T T T

! oW 1 Jy
o,(pPA)= L. i ‘c’fr’l hip— opencharm |
o,(pp) x AY &~ Yol | — .
0.9l-d E/dx? | @@ __1¢%25| *2eT _—
| Intrinsic ), 4 O

- ') — 1 ]
0/ Charm : b2 - !L o
0.8 s L T A
o O EB866 (39 GeV) ko ox
I T o NA3(19 GeV) J I
0.7F A | @ PHENIX p'u (200 GeV)|
=
_ I | %
!

PHENIX e*e” (200 GeV)
E789 D° (39 GeV) 1
& NA50 (29 GeV)

0.6 l l.” T TR (N TN NN TR SN A
U ' 102 . _ _ 40! 00 02 04 06 08
X2 - XA XF - Xp- XA
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| | . |
Low X, ~0.003 -
10k (shadowing region) _|

0.4 . e

-—- Kopeliovich N,
- — EKS 3mb (Vogt) Hag
0.2} —- EKS 1mb (Vogt) AT
| -+ FGS 3mb (Vogt) TS
O ] l ] l ]

" Rapidity

U
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- (weak) shadowing

Eskola, Kolhinen, Salgado
prescription matches better

- (weak) absorption

Ogps ~1To 3 mb!
(4.18 + 0.35 mb @SPS)

PHENIX, PRL96 (2006) 012304
Klein,Vogt, PRL91 (2003) 142301
Kopeliovich, NPA696 (2001) 669
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—o0 How to get x; scaling ?

E866/NuSea, 6 = o, * A”

- L] 1 I 1 1 ] I I I 1 I I ] I I ] L] 1 I L] 1 L]
R. Vogt CEM calculations

¢ hep-ph//9907317 & PRC 61, 035203 (2000)
] e e =

N + o/,
. MOH.S‘/I .
~, adoy,
0.9 - T =X
~. ~. :
R
) '~ \

OC ) \+FS
08 . '_dE/a!x_
E866/NuSea
- 800GeVp+A->Jy
0.7
o Jvy
| =y
D (E789)
1 [ I 1 [ 1L I L L 1 I L
UG 0.0 0.2 0.4
XF
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Tuchin & Kharzeev

* Hard probes 2004 % BE .:
- hep-ph/0504133 ISR

d-Au J/¥ Ratios
PHENIX Preliminary 200 GeV

+ Coherent production of
charm (open or closed) | { .

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

[ ]
- Shadowin rom CGC
\\
o I PHENIX p'p N
PHENIX e'e” \ %
compurartion a | B \
°ee —— Vogt, EKS98 3mb octet absorption'y,
[ s GS 3mb octet absorption

"

o
o)
—

.............
/ v

o
e

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

o
o
T

o
~
oo
i
- . <_.. _
y -
¥ oA
e i / ) s
P
/ 14
/
I"‘
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+ absorption for

Tuchin & Kharzeev...

SPS & fermilab .

2007, July 16th
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