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Disclaimer

e As asked by the organizers, not a mere
summary, but a critical review...

— So, apologies to people | will not cite
— So, apologies to people | will cite

e My biases: rhic, phenix, quarkonia,
experimental data and parallel sessions.

e Data related talks = 3 EM probes + 6.5 heavy
quarks + 12.5 quarkonia.
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EM probes, heavy quark and quarkonia...

w I L I
Q 107 I : 1 sy > e E .
2 10 -; Thermal dllep‘rons 7 : Quasi real - An example_
b 104k mi<oss g _photons e+e- spectra
W § o >02GeVic %“’43 = P
g e £ BN e _m In p+p collisions
S107 =
X " (PHENIX)
R i g . -
I 10 i k E; . i
(s i 5107 F
z & $
= 107 Bis z
[0} I " 107
8 f
6 10°8 0
3 :
g LA =

109 & ) o
> ‘§ 3
S0l S
Z¢10 N L | o
b | 'T"'r'w--u N AR ApOIOgieS, this

107 1 2 3 4 5 5 7 8

m,, (GeVic?) talk is mesons and

bottomonia free...
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Photons

The historians of heavy ion collisions

Dinesh K. Srivastava
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High p; photons

e Should be THE reference,
but they are modified:

Arleo, JHEPQO9 (2006) 015

Isospin effect (n#p)
= ==+ cold nuclear effect (EMC from EKS)

e Gauge why it is different
from AuAu vs CuCu...

e \Wait for final data

e Can be anissue for
(high p;) gamma-jet...

2008, June 14th

+ eloss 20 < w, < 25GeV (from quarks)

W

EM probes, heavy quarks, quarkonia - raphael@in2p3.fr

—_
III|III|III|III|III III|II||III|IIIIIIII

PRELIMINARY = drear, c10%
AuAu 0-10% ® TR, 0-10% (arXiv:0801.4020)

¥ R, 0-10%

T
PH - ENIX

L1 | |
20
p. [GeV/ic]

0 3 10 15 20
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Low p; photons

exp + 'RAA scaled pp

& 10"

o . A & AuAuMB x10*
%1“

(0 O & AuAu0-20% x102
-gm'

E 0§ AuAu20-40% x10
[0

& ) By pep

2 =
a B

=
e

Ed‘mdp’(eev:c‘) or Ed’aid

NLO pQCD (W. Vogelsang) = ies=m.

oF LTt rrir it rrririrrrnd
107 2 3 4 & 6 7

arxiv:0804.4168 P, (GeVic)

2008, June 14th

EM probes, heavy quarks, quarkonia - raphael@in2p3.fr

e Direct photon
— real (p;> 4 GeV/c) and
— virtual (1 < p;<4 GeV/c &
m,. < 300MeV) New pp!
e Good surprise: pQCD
consistent with pp down
to p;=1GeV/c

e |n AuAu above binary

TABLE I: Summary of the fits. The first and second errors
are statistical and systematical, respectively.

centrality dN/dy(pr > 1GeV /c) ATIMeVIN, x*/DOF

0-20% 110+ 0.20 £0.30 /221 +£23 + 18\ 3.6/4
20-40% 0.52£0.08+0.14 | 214£20£15 | 5.2/3
MB 0.33£0.04+0.00 \24+16+19/ 09/4
.~ >
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Thermal radiation

* New pp reference confirms % 197 P
pQCD baseline that was E 1\ Z,..';‘“mil'.m;”; “.
used and from which S10° -
various hydro models Nﬁf“’"’ S
derived: E 1w ':'; Xy :SEAT)B 20%

— Initial temperature 107 LIT#*
[300-600 MeV] 10° O
— Time [0.15-0.6 fm/c] - 1‘ %
e The matteris hot ! L e R e

— T>>Tc
d'Enterria & Peressounko, EPJ. C46 (2006) 451
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Dileptons

An electromagnetic probe mixed up
with hadronic signals (meson
modification, charm loss...)
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Dielectron pp vs AuAu in PHENIX

;‘* i T T 1 | T T 1 | T T 1 | 17 T 1 | 17 T 1 | 17 T 1 | T 11 T T I_
$ 10"E" Au+Au & p+p at\[sy, = 200 GeV =
C Ok 0.0 GeV/c < p_<8.0 GeV/c ]
£107° 4 O min. bias Au+Au (Run4) =
5 e p+p (Runs) E
Z —— Cockiail p+p -
o -3 |
F 107 = both normalized to m,, < 100 MeV/c®> =
pd — -
10°E =
10° —
10°E E
B PHENIX, sub to PRL =
107 arXiv:0706.3034 =

:I L 1 | | [ I | | | | | | | | | | | | | I | | L1 1 I_

0 0.5 1 1.5 2 2.5 3 3.5 4

m,, (GeV/c?)
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23105
part

Yield / (N

Yield / (N, /2) (107

Various components of the spectrum

Intermediate Mass:

B R AR ) K. Okada
:(a) Au+Au at\[s, = 200 GeV ] 0 region:
% Yield /(N _/2) — A . h k |
S — i e Agreement with cocktai
2"‘:_ @ pHp(150<m <750 MeVic) E Low Mass:
- TR COCKTAIL (150<m, <750 MeVic?) N . .
15 LOW MASS = e vield increases faster than
- . proportional to N,
e E > enhancement from binary
s - annihilation (mmor qq) ?
_|:

] DATA {1.2<m _<2.8 GeVic?)

[777777] PYTHIA(1.2<m_<2.8 GeVic?)

D l .. l l | 1 l l 1 | l l l l I/ l l I l l 1 l I 1 l l l | 1 l l 1 . . .
e ® y;e |d increase proportiona | to N coll
‘ . charm follows binary scaling
AutAu (0<m <100 MeVic?) |
p#p (0<m_<100 MeVic?) 12k
5] COCKTAL (o<, <10 Mevic?) — T F Au+Au at\/s = 200 GeV
700 250 300 350 2 "F NN
N T Yield/N__,
© [
. . . T - C
pt\sp, = 200 GeV | : 6
s e PHENIX, sub to PRL [i= % /417/
e arXiv:0706.3034 2
. ; : 0

.
o 1 -4 2
I N3 [y random cT (1 .2<m“<2,8 GeVic*)
‘iJ'Sl 2L 2 5 - é I .3-5‘ o 4 —6 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 |
M, (GeVic?) 0 50 100 150 200 250 300 350
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pr dependence in the LMR

5 L B e I s s e L S L. s s s s s s s Sy s s
& 10" =
:G; = 0.0 GeVic < p, 8.0 GeVic PHENIX Preliminary 0.0 GeVic < p, 0.7 GeVic
~ Ei. AI I [ min. bias Au+Au (Rund) ol O min. bias Au+Au (Run4)
@ -t L
E , oM p ® p+p (Run5) » # p+p (Run5)
§ W0 EY T — Cocktail p+p £, — Cocktail p+p =
T E both normalized to m,, < 100 MeV/c® 4} both normalized to m,, < 100 Mevie® 3
3 a
H L
£ e o
= 107 WO me i b - E
E - ﬂ# " €0 4}"3—_‘:‘_‘:3_ o
- - _qJ_ ] a8 _q}ﬂ?»f;k [
w0t e _ - h =
= = e ol 3
L 1 4 ]
0t - * ) e
: pr < 0.7 GeV =
L 3
10‘6 I ‘ Il Il Il | | | | | | | | | | | Il ‘ Il 1 | | | | | | | | | | | | | | Il Il ‘ | | | | | | | E

5

g 10" E
% E PHENIX Preliminary 0.7 GeVic < p, < 1.5 GeVic PHENIX Preliminary 1.5 GeVic < p, £8.0 GeVic 3
= - 1 min. bias Au+Au (Rund) - O min. bias Au+Au (Run4) ]
£ o |® ® p+p (Run5) # p+p (Run5) |
g o - — Cocktail p+p =1 — Cocktail p+p E
] = both normalized to m,, < 100 MeVic® =4 both normalized to m_, < 100 MeVie®
gw C ™ EL 'I‘n _
TOE 2 1.5<p;<8.0GeV ?
- i SO _
10 E E =il E|
= = =0 . - 3
- - il == o3 - i
105 - :[E'r':—o— . -
E 3 o el 3
0.7 <p;<1.5GeV E T
Wi \ — | T | Ll L],

0 0.2 0.4 0.8 0.8 1 1) 0.2 0.4 0.8 0.8 1 1.2
m,, {GeVic?) m,, {GeVic?)

Phenix sees an enhancement at low p; and faster than N,
Thermal radiation? Meson modification? Background systematics?
Beginning of a long story... That a functional Hadron Blind Detector
might help to resolve...
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NAG60O, below J/Y

S Danjonoic_ e

Some p broadening (no shift) Just call them Bob...

% “F In-In SemiCentral < 330 |
"'>9‘ E In-In SemiCentra Rapp/Wambach O] 1 NAG6O In-In ) diimuons
L w00 allp Brown/Rho = ] dN /30 | S Y LMR
py - N Vacuump = 300 = LMR; w/o DY
N 3000 < dnch>=140 cockt. p (dashed) — 1 i IMR, Oy
) - DD (dashed) y W/O
> 5 1 Ny hadrons ) :
= 2500 250 Oy, | n, P, ®,
g - - *Y *l
S 2000 { %J
1500[— 1 | 7| T
1000 . o ol
: 1 50i ........... Tgrowsln LMR: hadron IC =,
500(— 1 . . i
- | T flattens in IMR = partonic? |
ot 100 | y
5 _ 0 0.5 1 1.5 2 25
M (GeV/c?) M (GeV)

—> Dileptons are definitely difficult probes to interpret!
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Heavy quarks

“Better behaving observable”

M. Cacciari, Lectures
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Do we know the total charm cross-section?

No, say the theorists “Yes, but they don’t”

say the experimentalists...

104 T 2 - STAR Au+Au Cenira
E sE STAR Preliminary
M % F New Cu+Cu Result
0 E % 16— STAR Preliminary
o -
3 10 £ 14f AR d+Au | +
r-\ & ] ZWBWM (New) | { ! '
o 1=
Q 103 A
Q 6 F -
- STAR Au+Au MinBias
T 0.8 STAR Preliminary
& 10l 0.6~ 4 PHENIX{p+p *PHENIX Au+Au
Hg 0.4f~ NLO PriXstign (New)
lﬂu 0.2~ NLO Lower Bound (New)
oL

Ll ) Lol | Lol ! Lo el
10° 103 104 1 10 102 0

Number of Binary Collisions

Vs [GeV] What would be nice...
ﬂ_;L-J.E’TEQEH = 3'f|1f%'fﬂ" i * D’sin PHENIX | |
NLG. CRVOS o300 * Run8 low material (BG/10) in STAR
o = 178739 ub * Please, fill these gaps !
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Heavy flavour suppression was a surprise

L o e B B B B B L B B
< =
[« (a)  0-10% central === Armesto et al. (I)
B ven Hoes otal. () e Radiative is not enough
o MbE (1 0000 mememe 3/(2rT) Moore &
CAMl el 0 s 12/(2=T) T () . . .
I e Collisional ? G. Martinez, P4
0.8 PLB663 (2008) 55
ol e Baryon/Meson?
04—
0'2? AutAu @ S =200 Gev e < '-'?-[ﬁé-.:}.’..... (} - 10'25% effeCt even at h|gh pT
[ I SR ST T B o R U A T 9 3T
0 1 2 3 4 5 6 7 8 L A s s
(1 . . PHENIX d
PHENIX, PRL 172301 (2007) 167 c, rad energfaloss
STAR, PRL 192301 (2007) WHiE c Eﬂf;‘.fﬁ:. :;; 5}:512 ]
< [ T T T " T T T T — E |:: rad+coll energy loss, C=12
m‘ - — fTD):F:;cLh;rged hadrons p_ > 6 GeW/c ] ]2 I 1
[ woelvil 3 LI
| = W BDMPS © i ! Jl. )
1 UH'; ti‘: i i
0.6 R M 5
r LTI T biisa 1
l'_l.-:li— ".'aiiiiii#{:@”;o&mﬂn:—::. ;:.:-u- -I-:H |
LY = v LT .
AL L L g L -iillI-?-l ------- mEE
10'F - AmeAu (0-5%) | n.zg: ‘u..ai.-luuuu*-u““u
E \ . \ ) . . \ . \ E nL|||||||'||||-||||II||||_ ||| 1111yl !I
P, (GeV/c) P, (GeV/c)
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Heavy flavour suppression was a surprise

<1.811|r}l|r1||r1||r1||[1|||1|rli||1||[1||

(a)  0-10% central = Armesto et al. (I)

[ ] van Hees etal. (ll)
3/(2rT) Moore

12/(2nT) Teaney (lll)

&

TTTTTT ]I TTTTTTTTTTTT

0.6:_ ......................
0.4 i
02" AurAu@\so=200Gey e Qimims i rb....é.’..... %LE
[ SR ST T B A L T R e S S
0 1 2 3 4 5 6 7 8 9
Py [GeV/c]

PHENIX, PRL 172301 (2007)
STAR, PRL 192301 (2007)

'sTaR charged hadrons P> 6 Gewvirc
== I DWGL R
— e |I: BDMPS c+b
— 1 DGLY R+EL
IV: van Hees EL
————— W BDMPS ©

RAA

A e s A

ey

e e

AR
e

ool

.

A

x

N

Al
¢
L}

¢ S

0

N

N

R

R

o \%

N

g
B s ot St (il
e

d+Au
- Au+Au (0-523)

10

2 T a T e ' 8

10

P, (GeV/c)
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h

G. Martinez, P4
PLB663 (2008) 55

Radiative is not enou
Collisional ?

Baryon/Meson?
— 10-25% effect even at high p;

Charm/beauty? (next slide)

Or maybe a universal upper
bound on energy leaving
only room for corona
emission...

D. Kharzeev

0806.0358

16/38



Heavy flavour suppression was a surprise

g 1.8 _1 T T 1 T T T l T LI . I T 1 7T T [ T 1rrr 1 L T I T T [ T T T T 1 T T T 1_
oC g6 gf (@)  0-10% central = === Armesto et al. (I) Lo
145 [ ] van Hees etal. (ll) =
2FURE M 000 s 3/(2rT) Moore &
CAMl el 0 s 12/(2rT =
B (2nT) Teaney (lll) .
0.8 =
06— —
0.4— =
=TT P gn B 5 =
025" AusAu @\s,,=200Gev " LTI i é....é.’..... %LE
C L0 Bj e b im o 5| Aum gm m il T o LS 08 | ALy 3] .o 1]

0 1 2 3 4 5 6

PHENIX, PRL 172301 (2007)

STAR, PRL 192301 (2007)

7 8 9
Py [GeV/c]

RAA

mmmsmees D DWVGEL R
m— || BDMPS c+b

(AT

DGLW R+EL
wvan Hees EL

————— W BDMPS C

v I . T v
STAR charged hadrons p_> 6 GeW/c

d+Au
- Au+Au (0-523)

2

2008, June 14th

6 ' 8 10

P, (GeV/c)

Interesting d-Au
excess, needs
confirmation with
run8!
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b—e/(c —>e +b —e)

A. Mischke, P4

; ﬁﬂ; thﬂm} STAR preliminary

% 12 v a-D"{n ~side li'ml:ls}

e Before the silicon era...

1.4

e Making use of various
B/D decay kinematical
differences...

® eh, Rouns (PYTH
A e-h, Run (PYTHLA fif)

® PHENIX e-b, Run5+6 (PYTHIA fit), prel.
w= FONLL

e Forinstance: 0

— Electron-D azimuthal 0.4
correlations 0.2

=2 b/ct+b = 50% @ p; = 5 GeV oty

p+p @\ = 200 GeV

P, ceavm)

2x
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Are bees killed ?

T Urich locture
L A~ Al lbll, 1% il Wl W

for dummies

. R : r R b + 1_r R C E IIII|IIII|IIIIIIIIIlIIIIlIIIIlIIIIlIIIIIIIIIIIIII-
AA AA( ) ( ) AA( ) En:i _ > r ]
e Two related unknown 1 -
o o . i #}p‘_,-" i
nuclear modification [ & |
factors — 05 . T e
e Nothing is really excluded p "* : ]

for RAA(b) 0 : & |

i *
05 .
- 5GaVic<p}<7GeVic

- Ermors = 90% CL 1
NITISERTERIR A I[NNI RERTAREEN] ARRNIRRIN1 RN RAINEE
b 0102 0304 0506070809 1
Ry
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 Heavy flavor elliptic flow

A. Dion
e H. Van Hees, P4

O S RN RS IR RN AR RN RN R IS

: S [ o PaEax protminay ruy L ven Heesetal ]

e Also a surprise! g o -
e Now, do bees fly? g oif E
— Need the b/c+tbinAA ¢ | E

to properly estimate

the b flow... o ]

e (todo :average the 2 205 =
datasets cause they : TR T

have different | | | T picevi
stat/syst balance)
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We need to enter in the silicon era...

e PHENIX e STAR

side-view

2008, June 14th EM probes, heavy quarks, quarkonia - raphael@in2p3.fr 21/38



Quarkonia

Almost every new piece of experimental
information on quarkonium production
presents a new “puzzle”
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Do we understand quarkonia in vacuum?

e Better than before! The
return of the CSM
— With off-shell charm

quarks (J/P @Tevatron
and RHIC) —

— With higher order (NNLO)
corrections (Y @Tevatron)

dN/dcos(6) (a.u.)

0<pT¢GGe‘U

1.2<|y|<2.2
PHENIX Preliminary

4 = +0.160
r=0.005 1oy

-‘III|III|III|III|III|III|III|III|III|III

o O o o T Y
o N BB O O Lo N & O O N

_+_HT+ . -=-*=sm..—‘*=

T Aomsse_ g

PN N TN i AT T T N TN Y A A
0.8 -06 -04 -0.2

2008, June 14th

TN T I T N T T T YT I T I
-0 0.2 0.4 0.6 0.8 1

cos(0)

J.P. Lansberg

III|III|III|III|III|IE 1“:III|III|III|III|III|IE
Global scale uncertainty: 10.1% Ghobal scale uncertainty: 10.1%]

o Iylef1.223] o
—s-channel cut 3

Possible solution of the J/y production puzzle,
Haberzet| & Lansberg PRL100 (2008) 032006

e No room for large
polarization @RHIC
forward rapidity

— To be calculated by
theorists and compared
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Revisiting SPS...

e “Very preliminary” analysis
of NA60 pA @ 158 AGeV
exhibits three surprises:

1. 0,,=7.1+1.0mb

— Was 4.5+ 0.5 mb from
400/450 AGeV (diff 2.30)

—  Which NA60 finds back ©
— Seems a rather large jump

wrt to higher energies (incl.

200 AGeV) ®

— As well as wrt to an energy
dependence extrapolation
based on a subset of the
above data and giving

e 0,,50mb >

O,ps (Mb)

-
o

- e NABO (7 nuclei)
9 = m  NAB5O (5-7 nuclei)

= P. Cortese A NA3 (2 nuclei)
8 = 4 NA3 reanalysis (2 nuclei)

- v  EB866 (2 nuclei)
7 = *  Hera-B (2 nuclei)
6
s

= L
aE
3
2
1E

: 1 1 I 1 1 1 1 I 1 1 1 1
95 35 10 45

\'s (GeV)

= 207 .

= 1 power-law
St == 158 GeV

187 —4:06 v
b 16—2 ------ 920 GeV
14

1  GRVO4NONE 5.

47
2
0 ! I T T T T T T T T T
3 3.5 4
ylah
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Revisiting SPS...

z
%
3
2. The anomalous suppression §

pattern exhibits the return
of the J/Y in In-In...

—  Could be related to o, psf O Minsumiow l
—  Missing systematics ? ® 0.5E * weas wn 1 owy
’ E @ RA20, Inedn, 158 Sx¥
—  Doesn’t change the L T I o a0
qualitative Pb-Pb picture © Npart
3. <p;*>>vs L exhibits a different F
sIope ® wrt to -
- A-A @ 158 AGeV 45-_- -
—  p-ptoS-U @ 200 AGeV e
~  p-A@ 400 AGeV o
—  (Found back by NA60 ©) n ;
— (sta.tistical analysis needed) 1,4:— f > B ek ey
e If confirmed, what’s so - _ 2 N
special about pA @ 158 2t 1~ O Nam B g0Gay
AGeV? : | I TN TN RN N NN TN N N SRR TR N ll| E':ﬁzn;m..:‘ L1
™o F 3 5 3 10
L{fm}
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The Au-Au RHIC J/Y puzzle(s)

. i
Two surprises 5 i Nuclear modification factor
- RAA (RHIC,y=O) = RAA(SPS) ~F # PHENIX, Au+Au, |y|=[1.2,2.2],+ 7% syst.
- O PHENIX, Au+Au, |y|<0.35, + 12% syst
= Raa (y=0) > Ry, (y<1.7) 05 {] 2 NASD, PPl Doyt £ 1% st
. Wh||e energy den5|ty : O NA38, S+U, O<y<1, + 11% syst.
induced suppression 0.6 %L{J% @
mechanisms... - ¢ %
i . 0.4 l
e Two possible solutions : ; @*@ Y.
— Cold nuclear effects? 0.2 : @ @
e And maybe only the !
eXC|tedStatesme|t___ -|_|||||||||||||||||||||||||||||||||||||||
% 50 100 150 200 250 300 350 400

— Hot regeneration? Npart

6T atomsse__
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So now, the question is
COLD EFFECTS ? - ? RECOMBINATION
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H. Woehri
F. Fleuret, P6

V.N. Tram, P7

K. Tywoniuk, P6
R. Thews, P6

COLD EFFECTS 3 - 2 RECOMBINATION
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Cold effects: a trauma for experimentalists

e Woehri, Lourenco and Vogt care for

e using EKS shadowing

Ryan

— 0, energy dependence

e Fleuret et al care for

— the p; dependence of shadowing AL e

ooceooe -
.pu'nm 00D e a N
AL LA AAAAARN

2-15-105005 115 2
TN y

1]

(I:»
(@)

— extrinsic g+g—J/P+g (usually neglect
e Tram and Arleo care for

— a global (uneasy) fit of o, to all available data

— shadowing scheme dependence of o,

—0,,.,=3.5+202+1.7mb
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Do we understand J/y in nuclear matter?
w Eskola
Paukkunen, P2
nuclear absorption hm pdf modifications

Ll

* E537 = E866  ° All “Use EKS98 & EPSO08 in parallel to map
* NA3 4 HERA-B .
+ NA3 PHENIX . out most of such uncertainty

— © NASO  ~ NMC T oo

@) - 5“:; 4

é 6 ; , ,;,*, : “-1.2?

) T ' ]

()] o N

[ s

@) 1B

-------- Gt Ty, 0'8_?“
2 _} i‘ O—EKS 0.6—;
: _ 0.4-

Arluwo & Tram 1 = m_(GRV94 GRV98)

------ EPS08
—— EKS98

0 2 4 6 8 10 02] — °V° k1 EKSo

Tram & Arleo, EPJ. C 55, 449-461 (2008) e
107 107 1072 10" 1

—> Should we really rely on shadowing and o, .?
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A more data driven way...
PHENIX, PRC 77,024912 (2008)

e Plug the centrality and rapidity dependence or RdAu in
a Au-Au Glauber model = no need for shadowing or o,
+ proper error propagations...

[+ 1'- —— FHIH%MHm‘leﬂEE}ﬂﬂ*W - 1L —— FHEHWMHMWQﬂEﬂﬂmiIW
il Cata Difeen Ficjeaton of Coll M ar Matker Effeat B Data Ditesn Frojeation of Coll Mwisar Matker Efeat

_-Survival =38 *1_5, %

0.6 - T

; ¥ T - Midrapidity \LH

0.2~ * 0.2~
' Survival = 55 *23 .. %

" Forward rapidity l
%I|II”L|II'|IJ“,“Illllﬁ;“!ﬂlﬁlllz-lﬂ;ll%llégllém q]”l%l|la&;|I'Illﬂillllﬂlﬂ'.lllllzlﬂ;”!ﬂll;llélﬂJIHAW

Number of Paiticlpants Ausiu Number of Paiticlpants AusAu

- There is anomalous suppression @ RHIC

- It may be the same at mid and forward rapidity
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We need/have d-A data !

f l ' |
e New dAuU run! {5

Rl — G, = 0 mb —

— 30 times statistics - Gy = 3mb

— O, = 1 +-0.75 mb
e Why not dCu?
— Apply the data driven

Projected Run8 d+Au |
J/y Ry,, improvement

3
way to CuCu < L TR T
E T
e Why not other dA?
— "need several nuclear

targets” 0.5~ PHENIX PRL 96, 012304 (2006) .
| | | | |
-2 0 2

Rapidity
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The alternate explanation: regeneration

e A Iarge variety of recombination / 1—Mb‘q_s_meev*
coalescence models...

e The two we saw here agree that not .. |
more = 20% of the J/¥ comes from =
recombination
— Thews study the y and p; shape L
— Tywoniuk et al don’t even really need '} i ceem

recombination (but shadowing) =

K. Tywoniuk, P6 ME .
R. Thews, P6 [

M PR N FETEE PR SUTT SNET Feaes
00 50 100 150 200 250 300 3350 400
rt
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Additional little measurements start to shed some light on quarkonia...
High p; from STAR, feed-down contributions, and elliptic flow...

STILL THREE SLIDES TO GO...
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High p; J/y from STAR

R h M h T & STAR  Cu:Cu0-60%STAR pp i o
I g p I n C r e a S e 10} © PHENIX CutCu 0-60%PHENTX ptp s =200AGeV
C u C u T [ @ PHENIX Cu+Cu 0-60%/STAR pip :
L O PHENTX CutCu 0-20%/PHENIX pip ]
[ W PHENIX Cu+Cu 0-20%/STAR pip i

— Not new (NA50,NA60...) e
| - —- 2-Component Approach Cu+Cu 0-60% a_gN=0.4GeV"2/fm
o . o <
e First, it could be due to Cronin — «

— Need to measure this in dAul!

e Then, could also be
. . Rapp & Zhao, arxiv:0806.1231
— Leakage (formation time) T T T
=200A GeV ]

10} © PHENIX Cu+Cu0-60%PHENIX pp 5

M . ® PHENIX Cu+Cu 0-60%/STAR p+p

— Bottom contribution ¥ N G
B PHENIX Cu+Cu 0-20%/STAR p+p

— 2-Component Approach Cu+Cu 0-60%

= 2-Component Approach Cu+Cu 0-20%
[Band 2-Comp. App. Cu+Cu 0-60% w/ form. time eff. + B-=1" L

o 2 4 6 8 10
Transverse Momentum p_ (GeV/c)
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FGEd dOWﬂ P. Faccioli, P6

T. Ullrich

E.T. Atomssa

e J/Y from ¢’ from world

average 8.1 + 0.3% e J/U-h correlations also
— 8.6 £2.5% from PHENIX points that feed-down
e J/ from y_less precise from B < 15% for
26 4% (from pA, pr>5GeV
excluding A) —— .
~ <42% @90 % CL(PHENIX)  _ 2 2@ + +
e J/UfromB=4%*3%from § i + '
total b xsection and LEP- 3 +~:}{} H + -
Tevatron admixture xBR £ [ ¢4 ﬁ . v ++ ;
i{}{}+ % > 147% Tol |
A¢ (radians)
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J/U elliptic flow, yet another surprise?

E.T. Atomssa
F. Prino, P6

C. Silvestre, P6

0.06 - | I | g L
0.05 3 NASO _ e *#*+ . . .
il Pf et e e Large uncertainties!

} r - e J/Y azimuthal
* | + L r anisotropy at SPS!

28% <olo.__ <83%

0.01F 1 p,> 1 GeVic — PbPb and Inln

0.01F

0 T0s 1 T1s 2 s T T T RS P R . . .
Pr@GeV) 3 2 4 0 1 2 3 — Differential absorption?
i | s prsraszon e While J/Y (all p;) have
02— - in fireball (PRL97:232301) .. Comovers ynnik prv. comm. ] e e
g : + initial mix (Zhao, Rapp priv.comrr!L) .c;_#,ﬂ,(ﬁl;“""[;]w’ ,_ué a |OW pro ba bl I Ity (6%)
“E e . to have positive flow
of= ol e ST e W : at RHIC...
N P}=¢N|x 2
- Jly Au+Au 200 GeV [20-60%]- 9 Need more data!
P el PHENIX preliminary . . . .
LR, O Wasasmnr - Difficult interpretation
|

4.5 5
pT (GeV/ic)
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Conclusions: what’s new since HP06?

e How has our understanding progressed?

e Well, not tremendously...
— Main observations were there!
— Main puzzles are still here!
— A few additional surprises!

e However, a lot of little (statistically speaking) but
interesting measurements (J/U v,, high p;, Y...) or p-p
references (photon, ’, h-J/{, b/2 +b...)

— Partly thanks to important upgrades (STAR/EMCAL,
PHENIX/RXNP...)

— Thus, we are progressing!
e But to move forward, we need a step in S/B
— More luminosity @ RHIC (dAu!) then RHIC2
— New discriminating detectors (HBD, silicon era...)
— And probably we also need the LHC, Andrea?
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