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1. Introduction
— Heavy-ion collision and quark-gluon plasma (QGP)
— Charmonium in heavy-ion collisions

2. Experimental data
— Early inclusive high-py results from ATLAS

— Later detailed high-p; results from CMS
« Separation of prompt and non-prompt /s
* pr, ¥ and centrality dependences

— Low-p; results from ALICE
3. Summary
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Introduction
» Quark-gluon plasma (QGP)

— Primordial matter existed a few us after the Big Bang
- T > 170 MeV, g5 > 1 GeV/fm?
— Critical to understand QCD at extreme conditions
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Quarkonium in Heavy Ions

= Powerful tool to probe QGP

— Large mass: a large momentum
transfer needed in hard gg scattering
at early stage

— Color screening: various quarkonium
states melt at different temperatures

— Important signature of the QGP
formation

[Matsui & Satz, PLB178, 416 (1986)]

State T/4 (AS) | xec AP) | 47 (25)
m (GeV/c?) 3.10 3.53 3.68
ro (fm) 0.50 0.72 0.90

T (15) xp (1P) T" (25S) X (2P) T (35)
0.46 9.99 10.02 10.26 10.36
0.28 0.44 0.56 0.68 0.78
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J/yY at Lower Energies

» Two puzzles
1) At midrapidity, similar
suppression at RHIC &

SPS, while density must
be higher at RHIC

Roa(pr) =

dZNAA/dedn
< Typ> d?oyy/dprdn

0.8

0.6

0.4

0.2

1w .........................................................................................................................................................

i % [ NA38, S+U, 0<y<1, + 11% syst.
% 2 5

Nuclear modification factor

2 PHENIX, Au+Au, |y|<0.35, £ 12% syst
i NA5SO, Pb+Pb, D<y<1, + 11% syst.
¢ NABO, In+In, 0<y<1, + 11% syst.
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J/yY at Lower Energies

» Two puzzles

dZNAA/dPTdU

. . . . . R —
1) At midrapidity, similar aa(pr) = _ Tya> d2oyy/dprdn
suppression at RHIC &
SPS, while density must & F Nuclear modification factor
be h|g her at RHIC o= ® PHENIX, Au+Au, |yle[1.2,2.2], + 7% syst.
. B O PHENIX, Au+Au, |y|<0.35, £ 12% syst
2)More suppression at © AR, ourty eyt 1% .
forward rapidity, while i D NASB, S4U, 0<y<, & 1% syst.
density must be lower L %}]%
:: £ %
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: g @%
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J/yY at Lower Energies

= Two puzzles %N, /dprdn
1) At midrapidity, similar Raalpr) = < Tyua> d2oyy/dprdn
suppression at RHIC &

SPS, while density must & F Nuclear modification factor
be higher at RHIC T il et

2)More suppression at {] o n Psen ooyt 4% e
forward rapidity, while % CINA3S, S+U, 0<y<t, & 1% syst.
density must be lower o %}]% @

» Two possibilities - -

1) Cold: shadowing, 0.4 % E:@ 5
saturation brings the - E g i @{*
forward yield down 0.2~ }

2)Hot: recombination of -
uncorrelated cc¢ brings G50 00 150 200" 350 300" 350" 400
the midrapidity yield up Npar
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J/yY at Lower Energies

J /Y suppression can not be satisfactorily
explained by models.

STAR, PRC80, 041902 (2009)

i | @ STAR Cu+Cu 0-20% --- gdCSfCFTJrHydro Diverse
"""" - omponent R
3| ¥ STAR Cu+Cu 0-60% e g
o PHENIX Cu+Cu 0-20% T heavy résonance theoretical
2 PRL101, 122301 (2008) results
ﬁ _________ QGP+recombination+...
Calculations for open charm
11 AdS/CFT

= LHC data with higher temperature and density
will help to resolve the J /¥ puzzles.
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Heavy-lon Runs at LHC

= First heavy-ion run
— Nov. - Dec. 2010 180.0

CMS ION LUMINOSITY 2011 and 2010

— PbPb @ VSNN — 2.76 TeV 160.0
— Rec. luminosity: 7.28 ubt 1400
= Reference pp run 00
— March 2011 E 80.0
- pp @ VSNN - 276 TeV 60.0
— Rec. luminosity: 225 nb-! %00
— Equivalent statistics for 200 o 2010
hard probes like quarkonia | *u i "wm som s s sie som
Day/Month in 2010 and 2011
= Second heavy-ion run ,,
— November 2011 *Luminosity quotes from CMS
- Pbe @ \VSNN = 276 TeV
~ Rec. luminosity: 150 pb- All results presented in this talk
— About 20 times of 2010 are from 2010 run data
statistics
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High-py J/¢

= ATLAS & CMS territory
—Large acceptance and high bandwidth
—Material and relatively high B-field prevent detecting
low-p; muons (thus low-p; J/Y)

CMS, arXiv:1201.5069
(accepted by JHEP)

AR R L R AR RARN RARNRARN RARE Ran
ATLAS, PLB697/, 294 (2011) ™1 GMS PbPb \Sy = 2.76 Tev )
> L | - | | i @ o5l L= 728" N
G gof * TTPNSwEEET ATLAS S [ cent 0-100%, lyl < 2.4
8 | —— Signal+Background 0-10% i o L 0< p, < 30 GeVic G = 39 MeV/c?
S - ] 200 .
= 60__ ..... Background - ..g e data
o @ - = total fit
GCJ $ Lﬁ 150~ -.-- background —
:, -
L - i
100~
- ; :
i 50 ¢ +++—:
0_ A B R RS - ¢ -
2 2.5 .? . . 3.5 4 0_|||||||||||||||||||||||||||||||||||||||_
u' - invariant mass [GeV] 2 22 24 26 28 3 32 34 36 38 4
m,, (GeVic?)
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Early Results from ATLAS

No pp reference, instead central-to-peripheral ratio
Nc/< Ncoll,c >

o = |
2 [ Amas j
s> 20 Pb+Pb\[s,, = 2.76 TeV
S T " Vv
_g : I:I Expected yield fromR_ < Ncoll,c>
§ 15 —— any yietd < Ncoi1,40-80%>
+—‘

[ : 1 Nao-go%

0_ 1 1 1 i 1 1 1 li- 1 1 | i 1 | 1 | | 1 1 |

0 20 40 60 80 100

1-Centrality %

= Muon p; cut: 80% of the reconstructed J/y in p;>6.5 GeV/c
= Definitely suppressed: larger effect for more central collisions

Rep U /)

N4o-80%/< Ncot 40-80% >

1.5 T T 1 T 11
- ATLAS
- Pb+Pb\[s,, =2.76 TeV

0.5

PLB697, 294 (2011)

BN

0 20 40

D_I | 1 | | | 1 | | -

1 | 1 1 1
80 100
1-Centrality %

60
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Later Results from CMS

"~ CMS Prellmlnary %

" CMs Prellmlnary

10° %_ Jhy T(1.2.38) PbPb \[s, = 2.76 TeV Jhp Y(1,2,35) PbPb \[s,,, = 2.76 TeV
- ['int= 7.28 Mb-l 10° Lint= 50 ﬂb_l
” 2010 data 1/3 of 2011 data

10

v Events/(GeV/c?)
2 <)
|

"
pi > 4.0 GeVic p.>4.0 GeVic

AT

10 — 102 10 10
m,,. (GeV/c?) m,, (GeV/c’)

» Similar constraints on the muon pairs
— pr >6.5GeV for |y| <1.2
— Down to p; = 3 GeV for the most forward bin, 1.6<|y|<2.4

= Analyzed Ry, (not R,) using pp reference
= More centrality bins

= Subtraction of B — J/y component
— 20-30% at this p; range (see later slides)
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J/Y Analysis in CMS

Direct _ ,
/W = Simultaneous fit
Prompt — . -
P — u*u~ invariant mass
. J/p Feed-down
Inclusive trom — Pseudo-proper decay length
J/P Non-prompt v'and z, - "
_ Jy N
J/Y from IJ,W_LXy
B decays Pr
SRR AR AR A LN ERA AN RANS RAARY RARR RARE = S R R I IR IR
§-|2o_— CMS PbPb \In'S—NN=2.TE3 TeV i £ | CMS PbPb \js, =2.76 TeV 1 0
S b Ly= 7280 %103:— L= 728ub"  Cent 0-100%, |y <24 - & <
& 100[~ Cent. 0-100%, ly| < 2.4 0.,=34 MeV S 65<p <30GeVlc ] o W
S | 65<p <30GeVic |4 comparable o [ * data 1 o
~ 20 o data J. S [ %% total fit i r(—Dl- ;<
2 0 to pp g e bt onoomt 4 B 25
© [ &= bkgd + non-prompt ] . \ ] o
W G0 ===s background — B ] g g
- i i ] o
L _ —
s0f- — 10 ' ER
B ] C ] m (@)
- . i ] 1 B
20 ’ I ] Q
: + sy L " ] =g + I =
¢|+|||I||.||||.|||...|....|....I....I....h.,,,ﬂ ool A b L ESES La a LaaaaT
9% 27 28 20 3 31 32 33 34 35 -1 05 0 05 1 15 2
m,, (GeV/c?) Iy (MYM)
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Prompt J/Y

CMS, arXiv:1201.5069 (accepted by JHEP)
2 pr bins 3 y bins 6 Centrallty blns

[TT T T[T T T T [T T T T[T T T T[T T T T [TTTT] [TTTT [ [ [ [ [ [ [ I [T7T7] L T [ T T T T
14F  CMSPbPb\[sy,=276TeV ~ — ' CMSPbPb\[5,,=276TeV 1-4:‘ L CMS Profiminary ]
1.2:_ m Prompt Jhy _: 1o m Prompt Jiy 1 12F POPb \ oy = <.rv 18V B

B . B ] B = Prompt J/y i

(; 1 | BT

= . = . - aL aL AuAu \[s, =200 GeV ]

0.8_— - 0.8_— - 0.8_— ‘ Y< STAR preliminary —_

- i L | L p, > 5 GeVlc, |y|<1.0 ]
0.6F — 06 . 0.6:—+ SL SL .
04 1 04l %+7—_ 04 + + .

B et 1 F b e 1 .

02 Cent. 0-100%—| 0.2— Cent. 0-100% — 0.2 0.0<|y| <24 (] .

B Iyl <24 ] - B.5< p, < 30 GeVic . - 6.5 <p_<30.0GeVic .

DIIII|III||||||||||'|""|"" D_|||||||||||||||||||||||||||||||||||||||||||||_ O_HH\HTH\HH\HH\HH\\H\\HH\HH_

0 2 10 15 20 25 30 0 02040608 1 12141618 2 2224 0 50 100 150 200 250 300 350 400
GeVic

= R,y4 =0.20 +0.03(stat) + 0.01(sys) + 0.01(global) for 0-10%
— Factor 5 suppression
— More suppression than at RHIC at high py
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o

Prompt J/y

CMS, arXiv:1201.5069 (accepted by JHEP)

2 pr bins

145 CMSPbPb\[syy=276TeV
1.2:_ m Prompt J/y B
y:
08f .
0.6 -
0.4F -
S :
0.21- Cent. 0-100%
- Iyl <2.4
O 111 | | 111 | | 111 | | | I 111 | I |
0 5 10 15 20 25 30
P, (GeVic)
" Ryp =

TTTTT T[T TT[TTTT T T T T[T I T[T T T[T TT[TTT[TTT [TTTTTT l{ [T T T T
N - p | —
£ cus PoRb (S =276TeV - 4f ‘ CMS Prefiminar
C PbPb - eV
L \/ONN .1 v
1oL m Prompt Jhy ] 1.2__ ]
B = Prompt Jiy
15 = | iL
- - aL l? AuAu \ISNN =200 GeV
08k — 0.8[z-"7""~~, s STAR preliminary —
C 70 AN p.>5 GeVl/c, |y|<1.0
C [ 1 T
0.6 - 08 / SL n
B 7] :\ - "”’ + ‘ ‘
04f = o4l ‘ ]
0.2F Cent. 0-100% — 0.2F 0.0<y| <24 = R
- 65< p, < 30 GeVic - 6.5<pT<30.0 GeVic
O_|||||||||||||||||||||||||||||||||||||||||||||||_ O_HH\HH\HH\HH\HH\HH\HH\HH
0 02040608 1 12141618 2 2224 50 100 150 200 250 300 350
hr"| Npart

3 Y blns

6 centrallty blns

— Factor 5 suppression
— More suppression than at RHIC at high py
= Suppression also in peripheral events (cf. ATLAS R, for 40~80%)

0.20 + 0.03(stat) + 0.01(sys) + 0.01(global) for 0-10%
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o

Prompt J/y

CMS, arXiv:1201.5069 (accepted by JHEP)

2 pr bins
B T T | T 1T | T 1T | T 1T I T 1T I T 1T
14 CMS PbPb \,'m =276 TeV ]
1.2:_ m Prompt J/y B
i;
08f .
0.6 .
0.4F -
G e |
0.21- Cent. 0-100%
C lyl<24
O | I T | | | I | | 11 | | L1 1 | I 11 | I L1 1 |
0 5 10 15 20 25
P, (GeVic)
" Rpy =

30

3 Y b|ns 6 centrallty bms
|||||||||II|I | I I | |||||||||||I|I l{ ‘
E CMS PbPb sy =2.76Tev o 14C cms ]
b = Prompt Jiy EPPS ‘ PbPb ' 2.76 TeV -
| = Prompt J/y
15 1F | | 4‘?
r C aL l? AuAu \ISNN =200 GeV
0.8 — 0.8 ‘ s« STAR preliminary —
C C + p, > 5 GeVic, |y|<1.0
o6 aemmea o6 SL SL J
- e N1 T + |
- - J ot |
04— \ A 04 + -
- * I \\\ ’,,: -
0.2F Cent. 0-100% - 021 0.0< |y <24 " .
- 65=< p, < 30 GeVic r 6.5<pT<30.0 GeV/c
O_|||||||||||||||||||||||||||||||||||||||||||||||_ O_HH\HH\HH\HH\HH\HH\HH\HH
0 02040608 1 12141618 2 2224

[yl

— Factor 5 suppression
— More suppression than at RHIC at high py
= Suppression also in peripheral events (cf. ATLAS R, for 40~80%)

= Less suppression at forward rapidity (anti-shadowing effect?)

N

part

0.20 + 0.03(stat) + 0.01(sys) + 0.01(global) for 0-10%

50 100 150 200 250 300 350
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Non-Prompt J/3

1 T T T T T
c B !
S [ o OMSPOPb 5 =276TeV (yl<24) 1 arXiv:1201.5069 (accepted by JHEP)
‘s 09 m CMSPOLPD s, =2.76 TeV (1.6<|y|<2.4)
g D 8:_ + CMS pp US:Q?G TeV (|y|_<24} _: é _\ 1T | T TTT | T TTT | T TTT | T 1T ‘ T TT | T TTT | T I_
o | A CMSpp vE=2.76 TeV (1.6<|y|<2.4) ] o 1.4 CMS PbPb V%: 276 TeV ]
O o7 © CMS pp »‘E=7Te\/(1.6< ly| <2.4) 3 - Prompt J/ :
& [ © CMSppis=7Tev(l.a<ly|<16) . 12— :Non- F:'omwt Jhy -
06 o CMSpp Vs=7TeV (ly| <1.2) = - prompt Jiy
= [ = CDFpp Vs=1.96TeV (|y|<0.6) . -
~ 05 - 1
— r * . =
U= F , : r ]
o 04¢ 5 = E 0.8 -
c 03; E ~ 20-100% 0-20% i
. . - :
09 06_ 1
"g 0.2f ’% E C i
= 0.?& = 0.4 $ + ~
Q | L1 1 | I | L1 1 |: : :
% q0 s e s 0 020 |y <24 5 -
p, (GeVic) - 65<p, <30GeVic -
° _\ [ | 1 1 II_
20-30% in CMS p7 range 036400 150300 256 300 350" 400
N
part

(10-12% overall < p; >=2.5 GeV)

= Secondary J/y from B decay also suppressed strongly
- Ry4 = 0.37 £ 0.08(stat) £+ 0.02(sys) £ 0.02(global scale)
— Factor ~3 suppression for the most central 20%

= First hint of b-quark energy loss in the medium
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Counts per 50 MeV/c?

Low-p; J/Y

= ALICE territory

— Measuring low-pr muons down to p;=0.5 GeV/c
(J/y down to p; =0)
— More backgrounds at low pr

Mid-central (50-80%)

Centrality: 50-80%
10° B
E ;&ﬂf&' + Opposite sign pairs from same event
- %ﬁ === Opposite sign pairs from mixed event
_%f; {Pf% PP an p
10 = fi%"-_ fr
: ~ #]L f A
L Pb4Pb {5y 2.76 TeV * .}
i 2.88 b’ H ] ‘ l
+ﬁ
1 sy
: 1 | 1 1 ‘ 1 | 1 1 | 1 1 1 1 | | 1 | 1 | | 1 | 1 ll 1 I‘hqh i&i
2 2.5 3 3.5 4 4.5 5

M, (GeV/c?)

ALICE performance plots from A. Andronic

4

Central (0-10%)

o

&}

% 104 - Centrality: 0-10%

= U'-'_h * Opposite sign pairs from same event
(@] -

L‘: “la === Opposite sign pairs from mixed event
@ iy,

Q.

£ 10° M, .

C -.l

: - P
A Tl ALICE

% PERFUEMANCE
.
- g
Pb+Pb sy, = 2.76 TeV 'd;%
2
107 ¢ 2.88 b’ %
i@i§§§;¥igﬁ
1 | 1 1 | 1 1 1 | | | 1 | 1 | | 1 | 1 | 1 1 1 1 ‘ 1 1 ‘
2 2.5 3 3.5 4 4.5 5
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Low-p; Results from ALICE

ALICE, arXiv:1202.1383

14 1.4r
g B ALICE (Pb-Pb \s,,, = 2.76 TeV), 2.5<y<4 global sys.=+ 12.5% mé C m ALICE (Pb-Pb {5, = 2.76 TeV), 2.5<y<4 global sys.=+12.5%
12 ® PHENIX (Au-Au S, = 200 GeV), 1.2<|y|<2.2 global sys.=+9.2% 12— e PHENIX (Au-Auys,, =200 GeV), 1.2<ly|<2.2 global sys.=+9.2%
) PHENIX (Au-Au Sy, = 200 GeV), [y|<0.35  global sys.=+ 12% O PHENIX (Au-Au s, =200 GeV), [y|<0.35  global sys=+12%
0.8 0.8
0.6 L1 ' 0.6 m m -
_ ' E i T @ H C % ,_*_ —H—
- k EH C
0.4 # % @ 0 0.4F BH i
B N
0.2~ L P 0.2 LY +
L | L [ i

111 1111 |
50 100 150 200 250 300

C)D
CJO

500 400 600 800 1000 1400~
Reflects the collision Reflects the energy

geometry density of the medium

= Less suppression than at RHIC at low p;
— Ru4(2.5<y<4) from ALICE > R44(1.2<]|y|<2.2) from PHENIX
Opposite to the high- pr behavior
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A Possible Explanation

CMS: p; > 6.5 GeV, |y| < 2.4 ALICE: p; > 0 GeV, 2.5 < y < 4

arXiv:1201.5069 (accepted by JHEP) ALICE, arXiv:1202.1383

< _I|||||||||]||||||]||||||]|||||||||I||||_ _IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII_

o 1.4f CMS 7 o 1.4 .
- S ] C R.Rapp & X. Zhao (LHC, 25 <y <40 and P, =0 G-.EV.-’-::}

B PbPb \f SnN T 2.76 TeV g - —Inclusive Jiy  — (with shadowing) 7

1.2 U r 12 primordial - (with shadowing) B

. - TRt S N I — Regeneration - (with shadowing) F

1N = ]

R. Rapp & X. Zhao - PbPD |5, = 2.76 TeV L

“HNN

— Prompt Jhy (V=U)

o8-\ 0 il e - 0.8 e ALICE: J/y (2.5<y<4.0) —
R _________ T . i : arXiv:1202.1383 i
0.6—+ Wl Formation time _ 06l i % @____m——_:
0.4 _~ — 0.4F A
0.2 00<[y|<24 o b 0.2 ——
- 6.5< p, < 30.0GeVlc TR S I -
_IIII|IIII|IlII|II1I|IIII|IIII|IIIllIIII— _¢"li.-.II|IIII|IIII|IIII|IIII|IIII|IIII|IIII_
%50 100 150 200 250 300 350 400 Q™50 100 150 200 250 300 350 400
Npart Npan

Zhao & Rapp, NPA859, 114 (2011) = Recombination should be
+private communication important at low p;
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More on Recombination

Statistical Hadronization

ALICE, arXiv:1202.1383

é 147 B ALICE (Pb-Pb Sy, = 2.76 TeV), 2.5<y<4  global sys.=+ 12.5% —> And FOHIC et al,
T ool e S ot e arXiv:1106.6321
SN Transport Model I
T — sog o275 > Zhao & Rapp
0.6 @ 7 ;;H;;; R W NPAS59, 114 (2011)
04l H'] L Transport Model 1I
e woorsm | > Liu et al,
OE....|.. o PLB67/8, 72 (2009)

0 50 100 150 200 250 300 ICI%R}ZIJI Ifl)IDD - Upper limit: no Shadowing
— Lower limit: with shadowing
(artificially lower do.z/dy)

part

= Models are sensitive to do.;/dy
= The transport models are sensitive to the rate equation

controlling the J/y dissociation and regeneration
—For the most central collisions, recombination component is ~50%
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Cold Nuclear Matter Effects

Preliminary theoretical calculations:
Ferreiro et al., BNL and EMMI Workshops in 2011

é _IIIIIIIIII llllllllllllllllllllllll ] é _|||||||||||||||||||||||||||II|IIII|I||'
o 14 CMS arX'V 1201 5069 g = 1A o\M: traditional 2 2 PbPb 276TeV -
- ] C raditional 2 — \,S = €
F PbPb \ /sy, = 2.76 TeV E - =ES§ o ALICE: Jly (25<y<4.0)]
= : " Prompt Jhl, : 12_ t rreklro,gFleu‘;e;:‘ Takom{zaﬂl:.dr_b JarXIV 1202 1383

- anzberg, and Matagne (preliminary

0.8 0.8

i

0.6 0.6 -
i CNM: traditional 2 -2 = E] B]
E [ EKS g - B']
0.4 —J nDSg ] 04 —
B 0, Fleuret, Rakotozafindrabe, | =
B L sbeg and Matagne (preliminai ry)" -
0.2[ 0.0<ly|<24 L] - 0.2 -
- 6.5< P, < 30.0 GeV/c . i
_I L1 1 l L1l | L1 11 | L1 1 1 I 11 1 1 I 111 1 | | I T | I Ll I— _| L | Ll | Ll | L | L1l | Ll | Ll | L1 I_
00 50 100 150 200 250 300 350 400 00 50 100 150 200 250 300 350 400

N

part Npart

= CNM for traditional 2 - 2 (gg = J/¥ + g)
— Different parametrizations of nPDF (EKS and nDSg)
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Cold Nuclear Matter Effects

Preliminary theoretical calculations:
Ferreiro et al., BNL and EMMI Workshops in 2011

é [rrrerT U UL L L é _| T T 1T | T T 11 | T T T 1T | T T 11 | T TT1T | T 1T | T TT1T | T TT |_
o 140 y < [-2.75,2.75]EKS98 | - — -
mm yc2semoss CMS T omcemmo T AT o

| CHMiE, Ferreiro, F.Flouret, ARskototafrindrabe, R Lansherg, M.Matagne, Prelirinary T [@EEEKS . Iy (25<y<4.0) -

12F , ~ 120 E=nDsg - ]

: o PromptJly arXiv:12015069 : :enm-;;;;eeakomz;m.ar.a»e;]arX'V-1202-1383I_;

1 1— ]

0.8 0.8: ]
0.6:+ + + é D.Gf— "i'
0.4 ; — 0_4; [ﬁ N
02F00<y<24 " s - 0_2; ]
- 6.5¢< P, < 30.0 GeVic -
T P I S DR R

350 400

CJO

G50 05158 308 385508380400 50100 180300 250500
Npaﬂ Npart
= CNM effect from CEM NLO before k; smearing
— Different parametrizations of nPDF (nDSg and EKS)
= pPb run this year will help a lot for the CNM effect
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Y 1 S Not a subject for this Workshop
( )_ But quite relevant to the ] J\y production in heavy ions

CMS, arXiv:1201.5069 (accepted by JHEP)

T T 1T T T 17 T T 17 T T 17 TTT7T T T T 7T T T 17T T T 17T 25 TTT T UL TTT T T T UL TTT T TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT TTT
Z L \ *\ \ I L \ [ ] | I I \ I I I I \ I ] [TTTT \ \ I I I I I \ \ [
O 1.4/~ PbPb ys,, =276TeV AuAu |5, =200GeV B CMS PbPb \/sy, = 2.[76 TeV 1 14r CMS PbPb \/s, = 2.76 TeV ]
- 4 CMS:T(1S) ¥ STAR:T(15+2S+3S) [ K * Y(1S) ] B YAS ]
12 ly|<2.4 ly|<0.5 (preliminary) — o — 1.2 ¢ Y(18) |
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Events / ( 0.14 GeV/c?)

Y(25+3S)

CMS, PRL107, 052302 (2011), PbPb MinBias
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* Probability to obtain the measured value, or lower, from
the background fluctuation is 0.9% (2.40 effect)
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Summary

1. Suppression of /] /1Y in PobPb
— More suppression at high p; than at low p; (note: different y)
— More suppression at LHC than at RHIC at high p; for |y| < 2.4
— Less suppression at LHC than at RHIC at low py for2.5 <y <4

2. Current understanding
— Recombination is important at low p;

- Initial state effect is important
* pPb run this year will help to understand the initial state effect

3. On the b sector
— Non-prompt J /1 is suppressed
* First hint of b-quark energy loss in medium
- Y(1S) is suppressed
- Y(2S + 35) is suppressed with respect to Y(15)
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Eskola et al., hep-ph/0902.4154v1
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Kinematic Coverage
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ALICE m - Plot with Fit
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