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Disclaimer and apologies

Essentially my quark matter 2008

qguarkonia review talk, with a few

additions, and to serve as basis for
discussions...
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The normal introduction

Matsui & Satz, PLB178 (1986) 416

e |In 1986, Matsui & Satz predicted an
“unambiguous” signature of QGP

— Onset of quarkonia melting above a certain
temperature / energy density threshold

e Example of assumed T, (but theorists still

working on it) : -

state [| J/2(15) | v.(1P) | /(25) || T(1S) | x»(1P) | T(2S) | x2(2P) | T(35)

T,/T. 2.10 1.16 1.12 > 4.0 1.76 1.60 1.19 1.17
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Cold and hot matters @ SPS

e Normal nuclear absorption

alone does a splendid job 3
describing pA, SU and E” 40
peripheral Inln and PbPb: T 4
- 0,,,=4.18+0.35mb 5
H o 3
e Beyond is “anomalous o
suppression” o 201
— Inln looks like an onset
¥ NAS51, pp,pd, 450 GeV
i O NASO p-A 450 GeV LI *i
= & NASO p-A 450 GeV HI
g A NASO p-A, 400 GeV HI +
] < NA38, S-U, 200 GeV
= 10— + NAS50, Pb-Pb, 158 GeV
«g 94 * NAGBO, In-In, 158 GeV L
: » NA6D, p-A, 158 Gev <mmm NAGO preliminary
- 0 2 4 6 8 10
L(fm)
NA50, EPJ €39 (2005) 335
s NA60, PRL99 (2007) 132302
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At SPS, J/{ behave pretty much
like the predicted golden QGP signature

What about RHIC?



Rauny (Y=0in PHENIX) = Rypp, (@ SPS)

* Lowerrapidity Ry, looks & Nuclear modification factor _
surprisingly similar, while o Ao, e, oo 1o oy
. 3 NAEL‘I: In+In, (;<y-=:1,1:;1% syst. -
there are obvious 0.8 5 NA3S, §40, 0<y<1, + 11% ayot.
differences:
0.6

— Atagiven N, different i

energy densities... 0.4l
— Cold nuclear matter i

effects (Xgjorkens Taps:) 02
- 07

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
00 50 100 150 200 250 300 350 400

N
PHENIX, PRL98 (2007) 232301
SPS from Scomparin @ QM06
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Rauau (Y=1.7) <Ry ay (y=0) in PHENIX

Nuclear modification factor

* @RHIC, more J/ T e e A .
SU p p ress | on at fo rwa rd O PHENIX, Au+Au, |y|<0.35, + 12% syst
rapidity !

e While energy density
should be smaller...

0.4

rrrTrTrTT T T T
syst =114%
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Rauay (run 4) =R, 4, (run 7)

e Forward rapidity only
(for now)

e More bins at higher
centrality

e Confirm the trend
— Raaly=1.7) < RyA(y=0)

0.4

0.2

Nuclear modification factor

# PHENIX, Au+Au, |y|e[1.2,2.2], + 7% syst.
{Run? preliminary)

® PHENIX, Au+Au, |y|[1.2,2.2], £ 7% syst.

2 PHENIX, Au+Au, |v|<0.35, + 12% syst

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
00 50 100 150 200 250 300 350 400

part
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Session 18, RAuAu VS @RHIC

Saturday

e Final CuCu analysis & F Nuclear modification factor

e Slightly below 1 in
CuCu

| L O
—_—

0.8

0.6

® PHENIX, Au+Au, |y|e[1.2,2.2], + 7% syst.
B PHENIX, Cu+Cu, |y|e[1.2,2.2], + 8% syst.
O PHENIX, Au+Au, |y|<0.35, + 12% syst
O PHENIX, Cu+Cu |y|<0.35, + 12% syst.
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0.2 e CuCu, systglobal +14 %
0 L L | L

T T T T PHENIX, arXiv:0801.0220
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Session 18,

S8 R, (STAR, high p;) = 1

Saturday

7

2 sigma J/Y signal in Cu+Cu

STAR = PHENIX charm spectra © Rcycy Faising with p;
M STAR p+p@2005 é * STAR Cu+Cu 0-60%/ STAR p+p
10° =200GeV ¥ STAR p+p@2006 i 10:;*23@& guigu g-gggﬂ g#&gﬁx Pp < *
= O PHENIX pep " CIPHENIX Cu+Gu 0-20%PHENIX pip o
o 10°E% S PHENIX Cuton O] - WPHENIX Cu+Cu 0-20%/ STAR p+p <— %
“>“~ 10 . 0-60% @ ... A(1+p2/B ' —Two Component Approach, Cu+Cu 0-60%
O 5 = NE ) +EEIB§5 [x28.1] I~ —Two Component Approach, Cu+Cu 0-20%
2 1L R — Levy F " \[5=200GeV I
= Sy W Power-Law Fit - STAR Preliminary
o _ZE -
© 107E . ;
R W, : B
5 10°E %o 7
% 4l e
o 107 *
105E-STAR Preliminary I S -
10—5E | [ P PR S R F9 F 9 § 49 N
o 2 4 6 8 10 12 14 o 1 2 3 4 5 6 7 8 9 10
Transverse momentum p_(GeV/c) Transverse momentum p_(GeVi/c)
M.R. Cosentino, * These are not phenix results yet, but could become

Poster 109

as soon as the two experiments talk to each others ©
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Various Ry, (p+)

e Several (hints of)

RaalP7)

1.
2.
3.

Rep PbPb (NAS50)

Rauay (PHENIX)
Rya, (PHENIX)

e Several potential reasons:

— Leakage effect, J/ escape

e High p;J/Ub forming beyond QGP
— Cronin effect
— Raising xg; = less shadowing

e 0.02t00.05from0to 9 GeV/c

e See discussionin >

e Think about it...

2008, March 12th

2 F g F 3 ZL T T T 1 T T
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o1.6E 3
g 7 -
1.2 E
L I e 0 |
0.8F; E
0/6E" -
18- ly|<0.35 CF shad. - |y|<0.35 EKS shad.
i
T -
O.BE 1 | Froseer'? |
83
0:2 t t t I llllll 3 t t t I t t t t t t
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o 7 & -1
0. ;_IL_& =
! A
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PHENIX, arxiv:0711.3917 compared to
Ferreiro, Fleuret, Rakotozafindrabe,

arxiv: 0801.4949
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Yet another R A A(pT) R. Arnaldi,

Session 18,

Saturday

e Indium-Indium data...

g ra 2r 2r 2r
o | 0-1.5% L 1.5-5% % - 5-10% } 110-16%
1.5} 1.5} 1.5F % 1.5} }
i i} 1 i 1 ; 1 %
_ [ it il _ o f
[ g8 [ . [ & [ o @
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@ RHIC, more suppression
at forward rapidity |

Two possible theoretical explanations...

Hot : coalescence, regeneration
Cold : saturation, shadowing



A. Andronic, |. Coalescence, regeneration K. Tywoniuk,

Session 22, Session 22,

Catiindav CSatiindav
SQiurGQy SQiurGaYy

e Large variety of e As an example
approaches, all justify: e —

Raa(y=0) > Ry A(y=1.7) }\‘”“ —
— (more c quarks to | TN
recombine at y=0) T

3 e e T
3 . 1 & ]
[vs] -+ = shadowing 3 | « shadowing 1
- -~ + dissociation 1 @x i
test references L eeon | Taap e ]

D Tlﬂe|‘ls llr‘ Dlﬂ\l(‘ T f‘AQ 07 {7 \

™ TIteovy IV, JI \I—\I )

Yan, Zhuang, Xu, PRL97 232301 (2006)
A. Andronic et al., NPA789, 334 (2007)
Ravagli, Rapp, arXiv:0705:0021

] | ; =+ recompination
] I

- PHENIX PRELIM (|y|<0.35) | [ e -- : ]
ZhGO, Rapp: GPXIV:O712245O 0" o PHENIX 2008 (jy|<0.35) p azf- 3 z:i:::::g(lr:l‘:gj;;?ﬂ!_
A. Capella et al., arXiv:0712.4331 —» e I T T ol WO

Noan

O. Linnyk et al., arXiv:0801.4282
(Apologies if I forgot somebody)

Capella, Tywoniuk et al.
Fitting Cu+Cu, Au+Au,
Mid and forward rapidity
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A closer look to this model

Three effects sum up
R,A(Y=0) > Ry (y=1.7):
1. Shadowing

to make

2. “E-p conservation” =
formation time

3. Regeneration (little role)

—
=
L

® e'g PHENIX (]y|<0.35)
=== shadowing

— == 4 dissociation

[ = 4 recombination

C=0.59

-
-y
---------
-----
-------------------

B ptu PHENIX (Jyl[1.2.2.2])

I.lIIL

--------- shadowing

=== 4 absorption
=== 4 dissociation
=— 4+ recombinalion

\s = 200 GeV

IlILl.IlII.

-
‘.,
“i

Shadowing effect:

NDSG: (y=0) < (y=1.7)
EKS: (y=0) = (y=1.7)

Schwimmer: (y=0) > (y=1.7)

2008, February 12th

300 350 400

rt

% ISDI 100 150 200 250 300 350 JII-DIEI
Npart

Capella et al, arXiv:0712.4331
15/30
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A look to another one?

Without regeneration With regeneration
: | Comover absorption h —-—| Prehadron interactions If
10 fom i e o —— ] Bl i s o i, e, s i o
_ HSD | HSD
+\ q —O—lyl0.35 | = ~O—1yl<0.35
A A - 12<lyl<22| = ~/\=1.2<lyl<2.2
A~ z
i i 1 &
0.5} 0.5
'@ PHENIX, lyl<0.35 A : -P?ﬁ;ﬁoﬁs T §§
o0B PHENIX, 12<hi22 LA l2<yi22
0 100 200 300 400 0 100 200 300 4
Np‘fll't part

O. Linnyk et al., arXiv:0801.4282
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M. Nardi, Il. A trick of cold matter ?

Session 6,

e Saturation could suppress forward J/U in AuAu
e First numerical estimate, work in progress...

1.4 14

H 13 . 13 n
Experlm_ent < 121 0-20% I % { |
Saturation g ' . ] & %
% 09 | | } [ % 0.9 | -
“Flat anomalous” e o7l 1 : >1 % o0l } i
suppression here ? = 08 - }L ]{ [ 1 = 06 1 20-40% | -
R e R S R
y
1.4 T T T T T 14 T
13 . 13 n
- IR TR R :
Normalisation here ? S T 5] I IO AR ———
= 09 - b = 08 | -
S 08F S 08 -
8 07 F § 0.7t .
= 220 40-60% 1 = 251 60-93% ]
R R
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How to move forward experimentally ?

Y. Zhang,
few minutes ago

1. Be more open? (Measure cc to constrain regen.)
2. Calm down? (Better pA/dA reference)

3. Broaden interest? (in transverse momentum)

4. Letitflow? (elliptically)

5. Get excited? (b’ x.)

6. Get high? (in mass, looking at upsilons)

7. Be upset? (and search for onset)

8. Giveup? And move to the LHC?

Some progress on all these points at this meeting |
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. ﬁ o PHEMIX Aut+Au Data 1.2<
M. Wysocki 2. Cold matter =« oo

Session 64 EKS Shadowing + 6, y,.= 287
Tugsdgy | | 3 NDSG Shadomr‘g+cmp:2.2f‘11_5 m
Ne—
e New analysis of PHENIX dAu 0.6(] i
— (and same pp reference as AA) aal i
e Assuming two shadowing : b
schemes, derive a breakup cross 0.2 N @
sections from R ,(y) - Forwardrapidty 1
- Opyg ® 2.8 +1.7_1.4 mb % 50 100 150 200 250 300 350 400
- ONDSG ~ 2.2 +1'6_1.5 mb D‘:é 1—_ —_— F’HENI)(Auh.Au Datﬂ|y|<0.35(sjfftdnbdi‘IE%J
- Propererroroncis~2 mb i O SO ¥ S =50 0
i NDSG Shadamng+cmp:2.2_,5 mb
 And extrapolate to AuAu 0.8
collisions — :
— (Also available for CuCu) U'E;
- Mid and forward are correlated 0.4l
through shadowing scheme i
| . . [ Midrapidity '
— If you believe this shadowing, 0.2
large anomalous suppression, PHENIX, arxiv:0711.3917

Iarger at forward rapldlty UU 1IJIJ 15IJ 2IJIJ 25IJ 3lJIJ 350 éllIJlJ

Number of Participants Au+Au
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LAisdl 2. Cold matter# .

RGdC, Quark Matter 06

S [ PHENIX, arxiv:0711.3917
Tuesday !

o8| urvival = 38 *18_,, %
e More model independent... oel

* |In a Glauber data-driven model,

propagate what we know from "
RdA(y,centrallty) o t [F
Ranly,0) = 2 Ryp (=y,0') x Rya(+y,0%) | EForward rapidity
— No ShadOWIng scheme nor G50 700 150 200 250 300 350 400
absorption Scheme Number of Participants Au+Au
— Mid and forward are not & il T A R D O 215

Data Driven Projection of Cold Muclear Matter Effect

correlated, less model dependent
— larger uncertainties (esp. y=0) 0al

e Anomalous suppression at -
least at forward rapidity! 0.8

e Anomalous suppression could ¢
be identical at midrapidity - Midrapidity

* (No dCu, so no CuCu) > val = 55 *23_,; %

Survival =

G50 j00 150 200 250 500 350 400
Number of Participants Au+Au
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S. Oda,
Session 18,

Saturday

2. Cold matter again ?

e Fitting an effective break-
up Cross section
(depending on y) and
extrapolate to CuCu and
AuAu...

e Do you agree that we
have poor handle on the
cold nuclear matter
effect?

2008, March 12th

2
o

" Cu+Cu, sysl +12 % Gy |

. —
m Au+Au, syst : : :_12  J— :ﬁiﬁ i

Iylel1.2.2.2] E
® Cu+Cu, syst globa 28 % —— EKSCusCu —]
. Au+Au, sysl Jioba |+ 7% —— EKS Au+Au l*] -

e CutCusyst =~ +14% !LE¢ E

+ 14 9, —— EKS CuCu

Quarkonia production in cold and hot matters - raphael@in2p3.fr

m AutAy, syst obal — ExsAuvn
”1|0 - 1{12 o ﬁp;n
PHENIX, arxiv:0801.0220
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RHICrun 8 dAu =30 xrun 3!

12000 JAy Yield 57,030 £253 1000 ! !
C.entl‘oid 3.087 £ 0.001 — + - J hP Yield 4,369 +89 -
8000 Sigma 172+ 1MeV | Jy—ee Centroid 3.162+0.002 -
N: 4000 e ‘v 800 Sigma 96 + 2 MeV
S
> 0 . %
JAy Yield 25,050 173
E 6000~ <7 Centroid 3.061+0.0017] 1y 600
& 2000 S 400
z <
= o =
o Jiy Yield 31,900 +200 ] 3
© 6000 Centroid 3.108+0.0017 © 200
4000 Sigma 179 £ 1 MeV_]
2000 0
L 1
0
2 3 4 5 2 3 4 5

Dimuon Mass (GeV!cz)

Dielectron Mass (GeV/cz)

e Let’s wait for this run analysis before to say more about
cold matter (and derive decent survival probabilities)

2008, March 12th
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Indecent conclusion...

1.4 Survival probability PHENLX, PdRil;/igo?eszl:?)?n 232301
PHENIX, arxiv:0711.3917
(data driven method)
1.2
TR T LT e RAA /CNM from data
0.8 driven method
0.6] e Anomalous suppression
04l could :
& NAGBD, In+ln, O<y<1,+ 11% s
02: & NAS50, Pb+Pb, utyﬁ,iﬁ%iyst. — be the same at forward
£ @ PHENIX, Authu, |y|=[1.2,2.2] . L -
~ O PHENIX, Au+Au, |:|<u.35 and mldrapldlty ©
_I 1 11 | L 111 | L 111 | L 111 | L 111 | L 111 | L 111 | L 111 °
% 50 100 150 200 250 300 350 400 — Anddifferent between
Noan SPS and RHIC ©
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Look at other observables

3. p; broadening
4. Elliptic flow



3. py broadening @ RHIC ? vs N, . ?

PHENIX, arxiv:0801.0220

. . . . — 6_III| T T TTTTT T T TTTTT T ||__III| T IIIIII| T T IIIIII| T II_
e Widely unknown initial % = Mid rapidity { Forward rapidity
charm production: O °F + + 1 H m ;
— RecombinedR,, are -4 © T %] ]
: < I 5 ! H Eﬁﬁ
poorly constrained... %t 1 * :
=S |
e |nstead look at p;: 3 | I
~ 2[ |y|<0.35 T lyle1.2,2.2] B
— Hot: Inherited p; shouldi;_._ Lo cwe I 8 Cucu
e el 1 +Au -+ +AU -
be lower thaninitial v 7t O dau T g S ]
_ COId: Cronin effect n_ml Lol Ll LTl Ll | ||||||||2 L]
L 1 10 102 1 10 10
should broaden initial p; Noart Noart
e Cronin goes like: e No strong <p,*>> dependence...
<PrP>pp = <PrP>p, XL e Modest rise at forward rapidity
e Could be broadening

e No need for recombination here
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3. p; broadening @ RHIC ? vs thickness ?

. e e, ’G‘G_I"'I"'I"'I"'"'|__|"'|"'|"'|"'|"'
e Widely unknown initial > [ Mid rapidity I Forward rapidity
charm production: o 5 J’ + 1 .
L T 1
— Recombined Ry, are & e, I % — | F 1
poorly constrained... & | ! + I :
3 3 T \gma S\Ope .
* Instead look at p: roll: 2159 |
N 9l yenza 42 I ndf 270317 1| i<oas 72 I ndf 4.261
— Hot: Inherited p; shouldv 2; . - vauss | T O " .
be |OW€F than |n|t|a| 1:— Ei::; po 4.096 £ 0.2075 _:_ f::u po 3.2630.13
- COId: Cronin effeCt _| Ic|u+|cu|2| L1 |pl L1 |- L1 Iil-l L1 |EE | .Icl;uTCL; 11 1 | L 1 1 | Ip1| 1 | ‘TDTSTST‘O{OS“
should broaden initial 0 2 4 6 8 100 2 4 6 8 10
Pr L(fm) L (fm)

e Cronin goes like: .
<P*>pp = <P, taxL °

o

o

No strong <p,*> dependence...
Modest rise at forward rapidity
Could be broadening

No need for recombination here
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s 3. p. broadening @ SPS ?

Session 18,

e~ _a_____0___
Sdaruraay

e Different scaling in pA
and AA collisions

2> (GeV/c)?
)

<
- pT—'L

o

e Something else going
onin AA?

— High p; J/U escape?

-
=L [« +]

—
B

—
(%)
IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

-
2]

1.2 M = NA50 Pb-Pb
* NAGO In-In

1.1 = NAGO p-A

11 | 1111 | | | | 1111 | | | | 1111 | | I | | | | | I | | |
Y 1 2 3 4 5 8 7 8 9 10
L(fm)
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7

4. )/ flow in PHENIX? €. Silvestre,
Foster 89 Saturday ’

. If recombined’ J/LI) ?""'l ﬂ.a:llll|GIDIEIIEIELEI"_:EIEI|IIIlllIllllIllllllllllllllllllllll:
. . | w2t freeze-out (FLBSSB202) |, Initialy produced Jipsi (PRLOT:232301

should inherit the 0.2k mtrenprasd [ = Comovers [eri:: comm] _J:

(rather large) charm e ——— .

quark elliptic flow o 7

e First measurement by of s ]

PHENIX: I i

- v,=-10+10+2+3% F E

. . B i # PHENIX [y|<0.35 [20,60%] (Preliminary) |

e Proof of principle 020 apofRuny | O -

n ' p,_=[0.5] Gevie .

. Does nOt aIIOW to eleCt :I 111 | 1111 | 1111 | L1 11 | | I."IEI=|-I“IL1I{II:I|:{IL;IID:I|:{|LI{]I2I | | 1111 | 111 I:

. -D.Sh 0.5 1 1.5 2 25 3 35 4 45 5

best scenario p, (GeVic)
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What we were hoping for...

PHENIX, Au+Au Run 7, 10 weeks 0.77 /nb

® Mld ra pldlty: >N 0.25: Coalescense at hadronization
. . . 5‘ | e Coalescence in medium
- Stl” m|SS|ng half “-Jh 0.2_— * No coalescence
the statistics 0155_ B Sl e
— HBD... o
— Preliminary 0.1}
calibrators? .
, 0.05
— Something -
else? oF
e Forward Y T S S ¥ S S ¥ S Sy S
- J/ GeVic
rapidity: WP, )
— Under study... e Anyway, we’ll need a new sample!
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1/N dN/dd

R. Arnaldi,
Session 18,

Saturday

0.1F

0.08 -

0.06

0.04 |

0.02

012 [ Central In+In collisions

Rl

............. .

r s g

v, = -0.01+ 0.02

0.5% < 0/G,,, < 28%

4. Elliptic flow in NA60O ?

Eccentric In+In collisions

v, = 0.07 + 0.03

28% <o/c,,, < 83%

ﬁﬁﬁﬁﬁ

v, = 0.11+ 0.05

28% < lo._ < B83%

3

<2 1 0 1 2

3-3

oD

33
¢

2 1 0 1 2

-2

e Seems large for In+In (no recombination)

e To be understood...

2008, March 12th

Somewhat killing the regeneration

easy interpretation for RHIC...
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Look at other particles

5. Feed down to J/y
6. Upsilons



5. Feed down to J/{ s. Oda,

Session 18,

(from pp collisions) Saturday

)

Y from Y’ =8.6 £ 2.5% Y from x_. < 42% (90% CL)

— P 1— rrrrm ! T T rrrrm " 1§
g Y= pep PHENIX v 095 p+p PHENIX preliminary | 3
Etoed M. Donadelli, - pip 0.8 | A ravoend® ) 4
PN Poster 127 - peA pld | "
E 3; — NRQCD Theory 0.7¢ 4| T PP -
@ =
2 l 0.5
150 1 0'4§ IIE;“nn: fere
= PHENIX 0.3F S
1= PRELIMINARY 0.2 LI RN ) e
l'.|.5E 0.1: PH%@:ENIX ...... _:_
D_I L | L L 0: Lo il | i 1
10 10° 3
\/S,, (GeV) 10
" \s (GeV)

. Session 14,
Also measure of beauty cross section Friday

Y fromB=4*3%
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6. STAR upsilon’s Secsion 32,

Saturday

> F _ = F '
E?ﬁﬂ__ 2 35:_ STAR PRELIMINARY
o | g usu%
325 = " 2006 p+p = 30C 2ﬂD?Au+Au
wned T T L = 200 GeV
-%202_ % \5=200 GeV § - +
C 5 zu__
OsL -
| Jr +-
S Sl L
cocbn b b o bonn o o EET:unu..l....I..HI ........ li11 _+_+
8 9 1|‘J 11 12 13 14 15 5% 7 8 9 10 11 12 13 14 15 16
m,, [GeV/c?] m,, [GeV/c’]

e Proof of principle: dozens of Y in p+p & A+Al
e Nuclear modification factor to come soon

e Suffers less from cold matter (x=0.02 to 0.1=EKS antishadow)
— (should be checked with run8 d+Au)

e Should measure (unseparated) excited states melting
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What else ?

7. Look for onsets
8. Go to LHC



7. Search for an onset? -

Saturday

Onset curves fit the w 12 I _ gt
midrapidity AuAu data... 1{5 Jr s )
— Chaudhury, nucl-th/0610031 o8
— Guniji et al, hep-ph/0703061 0.6,

e (after CNM subtraction) 0.4
But so do smooth curves !
—_ Nagle nuc| ex/0705 1712 50 100 150 200 250 300 350 400
Density threshold @ y=0is  , T Mo =Imbiv=0

— CNM+n_=36fm?:y=0

incompatible with SPS onset I o owmnmsemT
— Linnyk & al, nucl-th/0705.4443 oo Y

No onset @ y=1.7 ?

Wait for run7 analysis
& CNM constraints!

— CNM+n_=4.0fm?:y=0

250 300 350 400
Number of Participants
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8. I_HC ? A. Andronic,

Session 22,

Satiindav

/A 1 Wl U\-\,

* A new story will begin e Example of prediction
J' More J/ melting

J' Larger shadowing /
saturation effects

I Larger recombination
(more pairs)

e |f recombination

| | T I T | | : | |
do_ /dy (mb) 128 .

(S

TTTT | !_I,J—I'] I._.I_I_I._II_,l..J-l-"I"1 l T

—
~
Ty

—
.
(9]

—

.......

100 x (dN,,, /dy) / (AN, /dy)
-

oy
D \
|I h ‘.
IIII|IIII|IIII|IIII|IIII|IIIII|IIII|IIII|III

prevails = golden signal ™ °7 gesss———
- 0.32
e If not, expect same or i
P . 0.25
worse difficulties as at e a4
RH|C &= 50 | 100 | 150 | 200 | 250 | 300 | 350
N

part

e (Also Upsilon’s story)
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Anomalous conclusions

e J/Y production is not (well and yet) understood at RHIC
e Forward/mid rapidity difference could be due to:
Regeneration ?

ion ?
Saturation :
Something else ? P132

e However, conservative cold matter approaches still
gives significant anomalous suppression at least at
forward rapidity...

— The hot matter is deconfining some quarkonia

e [More to come soon

— dAudata ! Upsilon, ¢’ in AA collisions and much more...
P98

2008, March 12th Quarkonia production in cold and hot matters - raphael@in2p3.fr 37/29

w N =



That’s all folks

Back up slides...



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

Density thresho

ld ? No |

- So do smooth curves |

- Nagle nucl-ex/0705.1712

+ Density threshold @ y=0 is =
incompatible with SPS onset -
or larger suppression @ y=1.7 .
- Linnyk & al, nucl-th/0705.4443 °}
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PHENIX Data |y|<1.2-2.2(syst__  +7%)

1.
n:é - z:gu;a Data |jr|¢0.35{3y9;t:|!gbali12%}
E ta (syst  +11%
| e — “II . ) Curve Index
n B , et il
o I iR I LT DA T ) e U ) S
% 0.4 Y sy - e ?
B —— =] 12
= i e TH - =y i 13
Z ol E *i 15
- ol —. 16
B St 17
| IR PR | N . I o Py NGy
Q 50 100 180 200 250 300 350 400
Number of Participants
O 1
2 0.8
g °
?. 0.8
T Q.7

0.5

0.3

llllllllll

o 1 2 3 4 & 6 7 4 & W 112 13 M4 15 I 7 18

Curve Index

J. Nagle, nucl-ex/0705.1712
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RAAu(y)

+ 11% Global Scale Uncertainty |

RdAu
RdAu

0.5
NDSG Model

N Opreakup = 0:1,2,3,5 mb (top to bottom) -

| —— BestFit oy, = 2.275 mb | | —— BestFito, ., =287/ mb |
1 1 1 1 | L 11 1 | L 11 1 | 1 1 1 | | 1 1 1 1 ‘ 1 1 1 1 1 1 1 1 | L 11 1 | L 11 1 | 1 1 1 | | 1 1 1 1 ‘ 1 1 1 1
B2 4 0 1 2 3 B2 4 0 1 2 3
Rapidity Rapidity
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0.5

Raau

0.5

0.5

| e PHENIX Data -2 2<y<-12 fsyrstgmiﬂ%j

——— EKS Shadowing + Gy, =52 55 Mb
——— NDSG Shadowing + o =337 mb 1
— — e

ma:”-lpll...'-i

o PHENIX Data [y|<0.35 (syst +10%]

——— EKS Shadowing + Gy, =24 55 Mb 1
=10 %mb 7

——— NDEG Shadowing + o b 27
[ R AL S
L B B B e e e R .

_ o PHENIX Data 1.2<y=2.2 fsystgl = 11%)

—— EKS Shadowing + ,,,,,,,, =3.27, £ mb

—— NDSG Shadowing + p:B_B 15 mb

Ebf‘eﬂ-li L

2008, March 12th

PPN RS IR EPEPETL U B [ P
(i) 2 4 @6 8 10 12 14 16 12

Nr.:|:|II
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¥2 ! ndf 75.88 / 63

v E Prob 0.128
z
E - PHENIX PRELIMINARY
3102 = -
& = Y —ee _
g m-19i05i02%
S [
10—
1 = -H-"""'-.._ +
- .-\"'\-.__
u T
B | | | | | | | | I | | | 1 | 1 | | | | 1 | | | | | 1 |
2 2.5 3 3.5 4 4.5 5

Mass e'e” [GeV/c?]
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Regeneration ?

Various coalescence /
recombination approaches...
Better match to data

— (look in particular
Bratkovskaya’s)

Depend a lot on poorly
known cc reference
But can accommodate:
— Raa(y=0) > Ryn(y=1.7)

— Density-induced

enhancement
mechanism...

— <p;%> flatness

2008, March 12th

12 — R.Rapp : y=0
B —— Thews : y=0
13( _______________________ Nu Xu : y=0 B
K — Bratkovskaya : y=0
0.8 —— Andronic : y=0
0.6
0.4—
0.2 . é
- —®— Au+Au: |y|<0.35
O_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0 50 100 150 200 250 300 350 400

Number of Participants

R. Rapp et al.PRL 92, 212301 (2004)

R. Thews et al, Eur. Phys. J €43, 97 (2005)
Yan, Zhuang, Xu, PRL97, 232301 (2006)
Bratkovskaya et al., PRC 69, 054903 (2004)
A. Andronic et al., NPA789, 334 (2007)
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From dA to AA @ RHIC

e For a given A+A collision at b,,, Glauber
provides a set of N+N collisions occurring at
b.land b?

e One minimal assumption is rapidity ,J\/Lu
factorization: Rya(]Y],ban) =

zcoIIisions [RdA(_y'bil) X RdA(+yrbi2)] / I\Icoll —

e Works (at least) for absorption & shadowing /v
since production '\g

~ pdfl x pdf2 x exp —po(L,+L,) =
RGdC, hep-ph/0701222
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What’'s going on @SPS ?

e Several models could fit NA50O

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

e Now NAGQO...
— Difficult to

-
(2]

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

=
)
IIII|IIII|IIII

—h
.
-t

— Capella, Ferreiro

-t

.............................
=
-

Roberta Arnaldi, QM05
Final in nucl-ex/0706.4361

o
(]

e Percolation

o
l"\l

Measured J/y / normal nuclear absorption
o
o

 Plasma
06— « Comovers
0-5 1 L | L 1 L | L 1 L | L 1 L | L 1 L | L 1 L | L 1 L | L 1 L | L 1 L | L 1 L | L 1 L
0 20 40 60 80 100 120 140 160 180 200 220

Number of Participants
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e Most of the models that did a good | R.Rapp &al., nucl-th/0608033 ‘* _
Au+Au : |y|<0.35

“NA50 only”

effects @ RHIC

job @ SPS fail @ RHIC

Jhyr survival probability

— Gluon dissociation (y~0) doesn’t give

1

08 r

06 |

04

0.2 ¢

0

2008, March 12th

the right trend and/or amount of
suppression

Comovers (of unknown

partonic/hadronic nature)  give

Raaly=2) > Ry, (y=0)
Parton percolation has an onset a
Npart
)’ melting

(no cold effects) |

~ 90 and simultaneous J/{ + X+

Yan, Zhuang, Xu, nucl-th/0608010

Ky
B Dissociation (Rapp et al) y=0
0.8
‘ (.. - . Dissociation (Xu et al) y=0
N8 b
0.4 - - ..

(=]

L1l 1 1 | | - L | | - L I 11 Ll | Ll 1l | L Ll I L | - | | I I
t\ 0 50 100 150 200 250 300 350 400
Number of Participants

—8— AutAu : 1.2<|y|<2.2

Capella & Ferreiro,
hep-ph/0610313 [~~~ ==t oeoes

Comover i, = 0mb : y=0

-
I|III

n 1

o

(s ]
T T 1 TT

Y

Comover i, = 0mb :y=2

Digal, Fortuno, Satz, 0,4:_
EPJC32 (2004) 547

Au-Au, +s=200 GeV

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

_I 111 | | I | | 111 1 | | I | | | I | I | I | | | I | | 111 1
0 50 100 150 200 250 300 350 400
Number of Participants
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Vs = 200 GV

JAYAY T]:O
This calc. is for
open charm, but
similar for J/y ? T
e M2

-

""" [ Tuchin, hep-ph/0402298

0 Ervvlvvn bevn b b e b i
50 100 150 200 250 300 350  40(

e Strong initial states effect ala
color glass condensate ?

— But they have to violate rapidity
symmetrisation R,A(|y|) = Rya(-y)
X Rya(+y)

— (otherwise taken into account in
CNM extrapolation)

w charmed meson yield, a.u.
)
o

T ‘ T T T T | T T T T ‘ T T T T ‘ T T T T | T T T T
SYSt pa =+ 14%

lobal

e

-~
-
-~

~ -

-

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

e Double ratio should drop...

R ™IR
- .Y
TT T ] T 11 o

o o
- oo

b
IS

e A possibility...

@3-
'l
i +.+,'
i I
1
1
oy =t
III|I\I‘I\I|I\I‘I\I‘I\I

°|||T|\|‘|\|||\|‘
- A
P
>
~—~
)
o
~—~

1 1 ‘
200

1 |
250

Il ‘ 1 1 1 1 | 1 1 1 Il
300 350 400
Number of participants

=]
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Tuchin & Kharzeev

e Hard probes 2004 B F""
— hep-ph/0504133 ii ii

d—-Au J/¥ Ratios
PHENIX Preliminary 200 GeV

e Coherent production of

“ } \ Tuchin
1.2 + \

charm (open or closed)

— (y<0 production time to low to
make computation)
— Shadowing from CGC X

[« Vogt, FGS 3mb octet absorption.  *\
— —- Tuchin *

do/dY (dAu)/[2¥197*dc/dY (pp)]

-5 -2.5 0 25 5
Rapidity
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Tuchin & Kharzeev...

. 1.1
+ absorption for :
1 U S S TG 2 S T e e S s T D e S e O 2
. e
SPS & fermilab 08 [
0.8 ,
0.7 W1
= B ~.-|".
BE pink : Rs = 5.5 TeV |
B red . BEs = 200 GeV
0.4 — blug : K5 = 38 GeV
E greern . Rs = 19 GeV
0.3
0.2:II|III|III|III|III|III
0 02 04 06 08 1
xF"
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