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Quarkonia in heavy ion collisions

ALICE

* Created early, during the partonic stage —

probes the full history of the collision

» Sensitive to properties of the hot and dense '

nuclear matter and a probe for a deconfined /. e
phase (quark-gluon plasma) g |

®c:

@c
S

e T.Matsui and H.Satz, Phys.Lett.B 178 (1986) 416 = | (666666
®

\
/-

 Test for deconfinement and hadronization of oc
charm quarks at the phase boundary -
N

« P.Braun-Munzinger, J.Stachel, Phys.Lett.B490 (2000) 196
* A.Andronic et al., Nucl.Phys.A789 (2007) 334-356

| ®c
‘1‘[ ll +
®c
T

 Many effects involved in quarkonium production:
* Nuclear absorption, shadowing, formation time
* Debye screening,
* (Re)combination,
* Feed-down from higher mass states
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SPS and RHIC measurements %

ALICE
16 arxiv:1208.2251
m& 1.4E i) :ﬁ;g: i’_ﬁ;lss":stiz iii 1111?; r B Ry, (200 GeV) PRC 84, 054912 (2011)
i NASO, Pb-Pb, syst = 11% 1.4T Global sys.= £9.2%
m PHENIX, Au-Auy=0, syst =+ 129, . R,.(62.4 GeV) = PHENIX data/our estimate
1.2 ] PHENIX, Au-Au 1.2<|y|<2.2, systgw =+ 9.2% Global sys.= + 29.4%
I 1.2 s R,,(39 GeV) = PHENIX data/FNAL data
! M Gebalsysssren
0.8t 50_3 Jiy - up, 1.2<|y|<2.2
- X -
0.6: i T E H 0.6:— % E Au +Au
0.4 0.4—
: 0., - H o5 E ;
0.2 EE@ : % 0.2 Ve i &
FEEEE RN NS NS I R S A v b b b b b b b
0 50 100 150 200 250 300 350 400 00 50 100 150 200 250 300 350, , 400
part Nparl
» Strong J/p suppression seen at RHIC and at SPS energies
« Competing effects having different dependence on collision energy
3
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Cold nuclear matter (CNM) effects %

ALICE

Phys. Rev. Lett. 107, 142301 (2011)

0.4 [ Global Seale Uncertainty +10%
— Gluon Saturation
— EPS09 and o, =4 mb

Il }

1:_ 1y in d Auat\s,,,.zuueev "‘“--.H__h _; 1.4
s | . EKS98 CNM baseline
E “*5:— B - e PHENIX Au+Au y=0
% 0‘6__ Centrality 60-88% B * NAEU In+|n
= E NAS50 Pb+Pb

0.2|—

Raa / Rya(CNM)
T Ii\IJ I I
|

-
II|III!I

g o E 0.8
9";3 06— — B
o 0‘4:— Centrality 0-20% e @“ __ : L
[ Global Scale Uncertainty £8.5% N -
CI.2_—I — 0.6_
1:~ — | Narrow boxes: correlated sys
08l ] 0.4~ Wide boxes: CNM baseline sys
I%UE: IIllIlJIlJII.]IlJ.IIl]ILlllJ.lIlJIl]II.IIllI
s - 0 100 200 300 400 500 600 700 800
[ Centrality 0-20%/60-88% 4 ]
P szala Uncertainty +8.2% ; dN/I dnl

| ] I I |
-2 -1 0 1 2

 CNM effects strong at RHIC energies — need to be disentangled in
order to understand final state effects
e Strong suppression seen at mid-rapidity after taking into account CNM
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J/y measurements in ALICE
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J/y—e’e reconstruction

us

ALICE

PERFORMANCE
18/05/201
Pb-Pb {s,,,=2.76 TeV ]

TPC dE/dx (arb. units)
8

ALICE =

1 1 L | - 1 L 1 | 1 ) - 1 7]
02 03 1 2 3 4 5678910 20 ) ) ) :
p (GeV/c) p (GeV/c)

. Kinematics » Particle identification
inernatic - TPC+TOF

J/ J/
» ly™1<0.9, p,7*>0 GeVie « Conversion electrons rejection

e |n |<0.9, p.>>0.85 GeV/c « ITS cluster requirements on electron
e Tracking candidates
 Primary track requirements « Removal of tracks from reconstructed
using ITS and TPC y-conversion V0 'S
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J/y—p "y reconstruction

RN ALICE
S
Muon tracks reconstructed
by the muon spectrometer
‘{._ . A .;-.'..'.- )
* Muons are reconstructed using tracking * Kingmatics:
chambers placed behind a thick hadron - Trigger on p_*>1 GeV/c
absorber e 2.5<y<4
. p"¥>0 GeVic
7
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Signal extraction
ALICE

oy E : :
f_‘j 20000— — Same event e 03
> Cooeeee. ; : : = T L |  — T T 1 T T 1 T
g 18000 Mixed event : O | |
= =_,,..*"‘"”"r"—"-:-!- 3 .
F 16000 o P ALICE @ o
5 :_ il ! H ";“ PERFORMANCE E H.? =
o 140001 o . 2012-08-01 2 50
O 12000~ "o =
§ oo . S ALICE
© 10000p== -"'Ir_'_ % FEEFORMRAMNCE
= - {
s000F- - - 2 40 22/05/2012
= = : : =,
GOOOLPb_Pb atys,, = 2.76 TeV i i e

— Centrality: 0 - 10 % .
4000—ME norm. range: 3.2-4.0 Ge\i/c® |
E 7%/NDF = 1.0725 30

= Sig. range: 2.92-3.16 GeV/c’
L | T TR R ST

Pb-Pb, /s~ 2.76 TeV

2000 2.9< thp <4

N FERN T TS N R R RS ST N

o 1000 oo Signal: 2452.8 + 325.0 Ny,= 39502 + 815
> = MC shape P S/B: 0.0241+ 0.0032
= 800~ P Signif.: 7.60+ 0.15 20 0,,= 10118 MeV/c?
= B : # events = 10089410
5 600 S/B (30)=0.212 + 0.004
a L :
8 400f; 10
5 ~f }

200 :

\
T |\\||
3 3.

2.5 5 4 4.5

m,, (GeV/c?)

5T T s
m,, (GeVic?)

» Jly—e'e : background subtracted using event mixing and signal extracted by bin
counting

« J/Jy—u 'y : invariant mass distribution fitted using a Crystal Ball signal shape
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The pp reference

ALICE Collaboration, arXiv:1203.3641 H LIC E
S Foeensrovesmmy S | o ALICE, |y[<0.9
> b e AUCERR ] 2 10F-m CDF, |y<0.6 -
Q;_ 73_- u+u',\ls=2.76TeV(iS%Iuminositﬁ _: \E_ : A PHENIX, |y|<035 i
8 o % E s | t
o, b !
af { &
3 é : E
o+ M L .
O LI C ]
1;_ open: reflected _; i +
b L b b b b e L e | O
5 4 3 2 1 0 1 2 3 4 5 1 10
y \'s (TeV)
* ALICE measured the J/ cross-section in pp at 2.76 TeV
« Combined statistical and systematic error:
e ly|<0.9 :26%
o 2.5<y<4.0: 8%
O, (17]<0.9)=6.71£1.24 (stat. )£ 1.22(syst. )u b
O1(2.5<y<4.0)=3.34+0.13(star.)+0.27 (syst. )u b
9
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Probability

—
=

—_—
<
N

107

J/@ vs charged multiplicity in pp collisions

ALICE pp Vs=7TeV
In|<1.0

I
I
I
I
I
I
I
I
I
o !
"

I
I [J
I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

1

| 1 1 1 1 |
2 4 6

» Relative J/y yield increases linearly
with the relative multiplicity

* Model calculations using only hard-
processes (e.g. PYTHIA) do not
reproduce this data

e Onset of multi-parton interactions?

Ionut Arsene, EMMI/GSI

dN, /W/dy
(dN ! /w/dy>

dN, N/dy
(dN ! /W/dy)

10~

ALICE Collaboration, Phys.Lett.B712 (2012) 165

ALICE pp \s =7 TeV

m Jy—-opuu25<y<4)
® Jy—e'e (ly|<0.9)

Normalization uncert.: 1.5%

5[ LX
I @]
o
- ~
'. ! L | ! ! ! |
0 2 4
chh/dn
(d NCh/dr])
2 N O Pythia 6.4 (ly| < 0.9)
= [0 Pythia6.4 (25<y <4)
©g
s 5@9@@
I 8 ao 6 9 B 8 O
0 2
N, o
(dN_/cm)
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Inclusive J/y R, vs. centrality

g 147 % ALICE, Pb-Pb {8y, = 2.76 TeV ALICE
g i . 2.5<y<4,p_>0 GeV/c, L =70 b’

1.2 B ALICE : ly<0.9, p >0 GeVic, L =~ 15 ub:l

I~ PRELIMINARY

1H ....................... R ..... _ .............. i J/w ............................ T
08l ' TN, Xeff: XB.R. (T )Xol
i

0.6 -
i L] O

0.4+

0.2; D @)

ALICE common glob. sys. =+ 4.5 %

_IIII|IIII‘IIII|I\II|IIII|IIII‘IIII|I\II
00 50 100 150 200 250 300 35(/)\/ 400

part

- At forward rapidity, R, is flat for Npart>100
- At mid-rapidity, the R, reaches 0.83 but with large systematic error bars

due to the measured pp reference
 Interpolating between results available at RHIC, CDF and top LHC energy
will decrease the systematic error on the pp reference
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Inclusive J/.L|J R, Vs. centrality
(comparison to PHENIX) ALICE

g 1 4 ALICE, Pb-Pb ﬁ 2.76 TeV
Q: . ly|<0.9, p >0 GeVic, L = 15 pb™
PHENIX (PRL 98 (2007) 232301), Au-Au Sy = 0.2 TeV
- ALICE O |y|<0.35, P, >0 GeV/c global sys.=+12%

[ PRELIMINARY

1.2
1., ALICE PHENIX (PRC 84(2011) 054912), Au-Au {5, = 0.2 TeV
O Inclusive J/y, 1.2<|y]<2.2, p r>0 GeV/c global sys.= +9.2%

1.4

§ - ALICE Preliminary, Pb-Pb |s,, = 2.76 TeV, L = 70 b

D: % % m Inclusive J/ vy, 2.5<y<4, 0<p T<B GeVie  global sys.= +14%
| T

0.8 Hf

0.8 %
0.6 @ @ @ H o.6F /] ™

4 - 0.4
! i 0 : o i
0.2~ i 02| & & o

0 L co e e e P b e P 0 I T T T T T T A T A O A SO

0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
part Npart

- Higher R, seen in central collisions by ALICE
» Signature predicted in (re)combination models
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Inclusive J/y R,, vs. particle density
(comparison to PHENIX)

<

0.8
0.6 -
04

02+

- ALICE

[ PRELIMINARY

ALICE, Pb-Pb m =276 TeV
® |y|<0.9, p>0GeVic,L =15ub™

PHENIX (PRL 98 (2007) 232301), Au-Au Sy = 0.2 TeV
O |y|<0.35, pT>O GeV/c global sys.=+ 12%

0

0_|

[ R R
1200 1400
dN_,/dn): o

200 400 600 800 1000

< 147

1.2 i Inclusive Jhy, 1.2<y<2.2, p1>0 GeV/c global sys.=+ 9.2%
A
0.8
0.6 1
: - - -
0.4}
0 i | | 1 ‘ | 1 | | 1 | 1 ‘ | 1 | ‘ 1 | 1 | | 1 | ‘ 1 | 1 | 1 1 |
0 200 400 600 800 1000 1200 1400

ALICE

ALICE, Pb-Pb s, = 2.76 TeV

2.5<y<4,p_>0GeVic, L =70ub"
PHENIX (PRC 84 (2011)054912), Au-Au Sy = 0.2 TeV

dN,,/dnl,

- R,, atthe same charged particle density grows with the collision energy

Tonut Ars

ene, EMMI/GSI
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/W [Il Shadowing+comovers+recombination (E. Ferre

do . /dy=0.25 mb

|
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(N
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50

276 TeV, L= 15 ub"

SNN

Inclusive J/@y R vs. centrality
(models)

ALICE Preliminary, Pb-Pb

® ALICE, ly|<0.9,p >0
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— Stat. Hadronization Model (A. Andronic & al., JPG 38 (2011) 124081)

v Transport Model (X. Zhao & al., NPA 859 (2011) 114 & priv. comm.)

Ny

ALICE
| PRELIMINARY 2332 Transport Model (Y.-P. Liu & al, PLB 678 (2009) 72)

Iro, priv.comm,

/Mﬂll\l\ Shadowing+comovers+recombination (E. Ferre|

| | | | |
150 200 250 300 350

|
100

400

50

* Models which consider the (re)combination of charm pairs at chemical

freeze-out or during QGP lifetime are close to the data.
 Total cc-bar cross-section measurements necessary to constrain the

contribution from (re)combination

14
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Inclusive J/y R, vs. centrality in p_bins

1.4
f‘ " Inclusive J/y, 2.5<y<4

1 o Pb-Pb)s=2.76 TeV, L= 70 ub", global sys.= +6% T
e O<p_<2 GeV/c PRELIMINARY
- e 5<p <8 GeV/c

1 pemmmmene- e e e e eeccc-esesessessssss-sssseseessssssesssssssessmssss-e=e-

0.8F ¥

0.6F T : i ;

i i E ' - ~
0.4:— E T
0.2

O_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

0 50 100 150 200 250 300 35(2N 490

part

» Low p_J/y less suppressed in central collisions

Ionut Arsene, EMMI/GSI
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Inclusive J/y R, vs. centrality in p_bins %

ALICE

<1.4 . <1.4
o . % Inclusive J/y, 2.5<y<4 o C % Inclusive Jhy, 2.5<y<4
10 . Pb-Pb | s\,=2.76 TeV, L= 70 ub'1 X. Zhao et al, NPA 859(2011) 114 i Pb-Pb \s=2.76 TeV, L= 70 ub’1 X. Zhao et al, NPA 859(2011) 114
. :PR@LI;EICNFIERY global sys.= +6% - ?:gn;ﬁrec:;atlion 1.2 _PRQLEEICNRERY global sys.= 6% o Eerggz'gi;lion
» 77 total - 77 total
L N Ll
i n% o 0<p,<2 GeVic - « 5<p. <8 GeVi/c
08 B +‘\‘:\\ /////// 08 B \:?‘))
- D /// L ‘/(“
=R /,///// U000 00000000000 %
B . ~\~ //// /// / //// / = - ((‘/‘A
0.6 - N * ///// / 7 / % 0.6 L + ‘6‘2;///}27% ';
I R N 7% AL N b
04 | ~,\~ .......... I 04 | /~/J/‘//~//§_?2;;-Z//-?}’7‘//.7" oM
T i Wt - 7 .
[ e T i SR _{{{?ff//ﬁuﬁ?ﬁff?,
0.2F e T 0.2F
O—IlllllllllllllllllllllllIIlIIIIIIlIIIl O-II|||IIII|IIII|IIIII““|%
0 50 100 150 200 250 300 35O<N 4>O( 0 50 100 150 200 250 300 35(2N 4>00
part part

* Transport models (e.g. Zhao et. al) suggest that ~50% of the J/y
yield at low p_is produced via (re)combination of charm quarks
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Inclusive J/ly R, , vs. p_

ALICE
<1.4
o= [ Inclusive J/y, 2.5<y<4
1 ol Pb-Pbys,=2.76 TeV, L=70 ub", global sys.= +6% A
i ® 0-20% PRELIMINARY
AL A0 )
0.8F
0.6 }f L - $ i
: i}: iof
R e
0.2F $
O_IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
0 1 2 3 4 3} 6 7 8
(o8 (GeV/c)
- More suppression seen with increasing p_ in central collisions
17
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Inclusive J/ly R, , vs. p_ %

ALICE

1.4

RAA

I Pb-Pb \5,,=2.76 TeV, L~ 70 ub™ X. Zhao et al, NPA 859(2011) 114
L %{% . o 7/ total 0-20%
1 -2 — HLICE ® |I"IC|USIV€ J/\lf, 2.5<y<4, 0‘20 /O —_— regeneration 0-20%

PReIMINARY @ [ncClusive J/y, 2.5<y<4, 40-90% 2. total 40-90%
NN —— regeneration 40-90%

i\\s \X\\ global sys.= +6%
0.8
Y5 | ha \“&\\\\\ R NN
061 // 7N T aass \iﬁi\
_ /\\su&\i&\\\ MM

0.2

/
/

0_|||||||||||||| T —— i
0 1 2 3 4 5 6 7 8

P, (GeV/c)

- More suppression seen with increasing p_ in central collisions

» Calculations from Zhao et al. in agreement with data in central
collisions but overestimate the yield at low p_in peripheral collisions.
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Jiy <p_>and

global sys.=+ 2%

* 0-20%

* 20-40%

- 40-90%
I B

Inclusive J/y, 2.5<y<4
1 O'6 £ Pb-Pb1s=2.76 TeV, L= 70 ub™

ALICE

PRELIMINARY

0 1 2

3

* Look at the J/yp spectral shapes
o J/y <p_>in Pb-Pb at LHC is softer than in

pp at all centralities. The opposite
behaviour is observed at lower energies

Ionut Arsene, EMMI/GSI

2
<:l)T >

(p.) (GeV/c)

- Inclusive J/y

- A ALICE, pp 15=2.76 TeV, 2.5<y<4

| ALICE, Pb-Pb | 5,=2.76 TeV, 2.5<y<4

[ A PHENIX, pp 1s=200 GeV, 1.2<|y|<2.2

| @ PHENIX, Au-Au | 5,,=200 GeV, 1.2<y|<2.2
[ o PHENIX, Cu-Cu\s,,=200 GeV, 1.2<|y|<2.2

ALICE

PRELIMINARY

2.5
Tk )
K3
2r ; )
L A % ¢ ? 0 ¢ ? {
1.5
1 [ 11 | 1 1 J 1 L
2
1 10 10 (N
part
/\5 Inclusive JAy
(q)] L
Q 3 A ALICE, pp \s=2.76 TeV, 2.5<y<4
X Y ALICE, Pb-Pb |s =276 TeV, 2.5<y<4 _ALICE
S +° s PO-PD s =2. eV, c.o<y< PRELIMINARY
& [ A PHENIX, pp =200 GeV, 1.2<|y|<2.2
2.5 e PHENIX, Au-Au | 5,,=200 GeV, 1.2<|y|<2.2
[ ® NABO, p-A \s=17.3 GeV, O<y<1
of © NA50, Pb-Pb | 5,,,=17.3 GeV, 0<y<1
150 oo 0%
: f
L i e Q.“ +
1- & +
i ]
0.5F
11 ‘ ‘ Il 1 1
2
1 10 10 (N
part
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Inclusive J/y R, vs. rapidity %

ALICE
é 14 i <(1 4 i
o [ Inclusive Jiy, 0<p_<8 GeV/c, Pb-Pb s, =2.76 TeV = L Pb-Pb | =276 TeV, L= 70 ub’"
_— ly]<0.9, L = 15ub'1 19 B AT ° Inclusive J/y, 0<pT<8 GeV/c, 0%-10%, global sys.= + 6%
- 4 25¢y<3, L= 70ub" PRGN D P | s, =2.76 TeV, L= 15 b
I 3.5<y<4, L= Tr'Opb'1 i e Inclusive J/y, |y|<0.9 0-10%, global sys.=*+ 26%
1 b e eecccc-mcc--scec--sess-ssss-sss---sssssssssssss;ssssSss;;;;ss==;======:
0.8F
i 0.6F
: 04 :
L ¥ i
0.2 - 0.2+
i i ALICE common glob. sys.= + 4.5%
O_Illllllll|||||||||||||||||||||||||||||| O_IllllllllllllI|IIII|IIII|IIII|IIII|IIII|IIII|I
0 50 100 150 200 250 300 350(N 4?0 -05 0 0.5 1 15 2 25 3 35 4
y
Part

e Suppression increases with increasing rapidity
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Inclusive JJW R, ,
(shadowing corrections) ALICE

g 1.4 = ALICE, Pb-Pb ys,,, = 2.76 TeV 1.4 r ALICE Preliminary, Pb-Pbysy, = 2.76 TeV, L= 70 ub
i . ® |y|<0.9,p >0GeVic, L =15ub ! : m Inclusive J/y, centrality 0%-90%, 0<p <8 GeV/c  global sys.= 6%
12+ w2 Shadowing, EKS98, (E Ferrelro priv.comm.) 1.2+ ALICE o .
- ALICE S\ Shadowing, nDSg, (E.Ferreiro, priv.comm.) - PRELIMINARY ALICE Preliminary, Pb-Pbys, = 2.76 TeV, L= 1.7 ub
- PRELIMINARY : @® Inclusive J/y, centrality 0%-80%, |y|<0.9 s
1 T 1 __..______________________........---------------""-'--"“".. ,,,
0.8 0.8F 7 M/ o
0.6 0.6 - i ; b
0.4 L 04 :— - Shadowing in Pb-Pb \s,, =2.76 TeV E E B
i i — EPS09 shadowing (R.Vogt &al.), p >0
02 B GZ) O 02 B % nDSg shadowing (E.Ferreiro & al.), p>0
i . ALICE common glob. sys. =+ 4 %
0|\\||\\||\\||\\\||\\||\\||“||“||\“|| O|||||111||||||||1|||||||||||1||||||||||||
0 50 100 150 200 250 300 350 400 -05 0 05 1 15 2 25 3 35 4
N y
part
« J/y at mid-rapidity even less suppressed when considering current theoretical shadowing
calculations.
Cold nuclear matter effects will be investigated in the p-Pb run in 2013
21
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Outlook: Prompt vs. non-prompt J/y suppressio%

ALICE

ALICE Collaboration, arXiv:1205.5880

’€300_ § ‘ """ 1 | ||||||| ! I_ km 1:| T T T T T T T T T III:
3 L . i e bob o ALCEpD \s<7TeV, Iy, [<09 E
§20- ---------- P — Job 7 TS peSTTEV. Iy <075 E
s L : P : © | PERFORMANCE : 4 - s CMS pp,\s=7TeV, |y |<0.9 ]
% - : . 520/07/?012 : 0.7 = « CDF pp, \'s=1.96 TeV,J/\|Vy |<0.6 —:
@ 2001 P : # 1
1<y i APbF’bMCH : . .
= 1 B ( ”mg) - o5 pp collisions _ =
N i 0.42— / —i
100__ """""""""""""""""" _: 0.3 f— —f
E E 0.23— _f
50 . = ]
- T | ] 0l —— e E
0_ 1 1 lIIII| 1 | i III%IT*‘Q’.}*%_ 0:|| Lol Lol | ||||:
10" 1 10 L " p (GeVlc)
pt (GeV/c)
- The spatial resolution for tracks with p_>1 GeV/c is better than 50 pm
* Non-prompt J/y fraction from beauty decays can be extracted at mid-rapidity
* Analysis already performed for pp collisions
- The R, for beauty hadrons can be obtained via the secondary vertex analysis
- No significant impact on the prompt J/y R, |
22
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Flow of J/y

0.3 ALICE
> [ % Centrality 20% - 60%
- W ALICE Prel. Pb-Pb sy, = 2.76 TeV, Jiy: 25 <y < 4.0, p_>0 GeV/c
0.2+ ALICE @ STARPrel. Au-Au \s,,, = 0.2 TeV, JAy: ly|<1.0, JPG 38 (2011) 124107
| PRELIMINARY
0.1+
o} ........... % .........................
0.1
IIIIIIIIIIIIllIllllIlllIIIIIIIlllllllllllllllllll
0 1 2 3 4 5 6 7 8 9 10
P, (GeV/c)
» Hint of non-zero v, in the intermediate p_region seen in ALICE
e STAR results are consistent with zero flow
23
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Flow of J/y

Pb-Pb \s,, = 2.76 TeV, Centrality 20% - 60%
Jy:25<y<4.0, p, 2 0 GeV/c
ALICE g ALICE preliminary: 6-A¢ method with VZERO-A EP
PRELIMINARY

ALICE

~ 0.3

0.2

0.1

-----------
“a

“a
-
“w

“aa,
LR ]
--------

Transport model: R. Rapp et al. (priv. comm.)

-0.1 Transport model: P. Zhuang et al., b thermalizedl(priv. comm.)
I Translport moldel: P. Zlhuang elt al,b n?t thermlalized (plriv. comlm.)
0 1 2 3 4 5 6 7 8 9 10
P, (GeV/c)

» Hint of non-zero v, in the intermediate p_region seen in ALICE

* Transport models with (re)combination in qualitative agreement with
data.
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810 ALICE ] Chg BLICE
2 [ 7/08/2012 %1 61 7/08/2012
g8 op. 15= 7 TeV a1.4E Pb-Pb, | Syy= 2.76 TeV
i 2.5< y <4, O<pT<3 GeV/c | 1.2~ 2.5<y <4, 0<'DT<‘?’ GeV/c
6~ n ’ - 40%-60% E
s - 0.8 3
4 7 - .
i | 0.6 —
2 ] 0.4 .
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» Y(23) yields obtained in a few centrality and p_intervals.
 In Pb-Pb the S/B for @(2S) varies between 0.01 and 0.3
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w(2S)y(1S)

ALICE
a 9
—+ [ ALICE inclusive J/y and y(2S), 2.5<y<4
E; g [ Pb-Pb, |5,,=2.76 TeV, L= 70 ub” ) * ALICE uses the pp reference
o s " ALICE measured at Vs=7 TeV
% 7T @ALICE, 0<p <3 GeVio, 25yt « CMS had measured pp reference
. i @ ALICE, 3<pT<8 GeV/c, 2.5<y<4 —
\i 6__.CMS, 3<p_<30 GeV/c, 1.6<ly|<2.4 T at \/S 276 TeV i
S [ omsHIN-12:007 . * No final concl_us_lon yet due to
> °F large uncertainties but a large
= ’ l W(2S) enhancement seem to be
S excluded in central collisions
s 3 | L |
2F J | 95% CL
1 - :-"‘-*i:": :'-' e
O:I[ll|ll|III-I-.I-IIIIII[llllllllllllIIlIIIll
0 50 100 150 200 250 300 350 400
<Npart>
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Summary

ALICE

* The nuclear modification factor for inclusive J/p in Pb-Pb collisions

R,, seen by ALICE is significantly higher than the one measured at
RHIC both at mid- and forward-rapidity.

The low p_J/y are less suppressed than high p_J/y
R, ,drops with increasing rapidity

Calculations from models which include the mechanism of
(re)combination during the system lifetime or at freeze-out are
consistent with the data.

CNM effects will be measured in the p-Pb run in 2013

- Hint of non-zero J/y v, at forward-rapidity in the intermediate p_
region
 The w(2S)/w(1S) ratio is measured at mid-ragidity. The large error

bars prevent a firm conclusion but a large y(

S) enhancement in

central collisions is unlikely.
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ALICE

Backup slides
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pp reference for R, : interpolation

ALICE

-""-.é‘“- 800 _I Ipl'plfplﬁl(l:nllllls:olnlsl L | T 1T T 11 T 11 T 11 T 11 T T I_ ° Interpolation Of do_/dy in pp
=2 oty . downin _ Colligion_s at Vs =2.76 TeV at
A i ——=—— used for interpolation, amxiv-1103 23943 } y = U using.
;: 600 __ —————— interpolated values, arxiv:1103 23843 __ e PH ENIX data at \/S - 02 TeV
u ; ALICE preprint, anv1203 3641 ALICE Publ., |y|< 0.9 « CDF data at \/S =1.96 TeV
_= - 7 TeV 1« ALICE data at\s =7 TeV
N, 400 - |
O L i
— I CDF < 0.6 | * 3 interpolation strategies :
- 1.96 TeV :
5 - 55 Toy 1 = ad hoc functional form
© 200 [euemnciyicoss ) | 71 * FONLL based approach
© | 02Tev 2.76 TeV ]« LO CEM based approach
ﬂ:"-.: | uncert. —W -
1 1 | L 111 | L 111 | 1 111 | L 111 | L 111 | L 111 | L 111 | L 111 | L 111 H .
o0 0 T e T T T T — See arXiv:1103.2394v3
Vs (TeV)

« Overall uncertainty of interpolated value approximately 2 times lower than

for the measured one
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http://arxiv.org/abs/1103.2394

Upsilon nuclear suppression

ALICE
5 _I T | L | L | | | T T | T 11 | T T | L I_
14 — PbPb m =2.76 TeV AuAu Vs_NN =200 GeV ]

- ¢ CMS:Y(15) v STAR:Y(1S+25+3S) [
1.2 | e CMS: Y(25) lyl<0.5 (preliminary) |
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J/y reconstruction efficiency for the dielectron

channel ALTGE
) - Pb-Pb 2011, {s=2.76 TeV, 0-10%  -e-kinematical acceptance
2 i AD —e— tracking
> 100 I —e— particle identification
8 _ ALICE signal mass range
L PERFORMANCE +t t I
g — 2012-08-03 o
= 80~
© B —e—— ¢ ¢ N
60 — —— .
B —— —
i ———
40— ——
i ——_ _, ——
20 B L s 4 & & PY Y
: &> 4
e . ° | | | |
0 2 4 6 8

P, (GeV/c)

 Efficiencies calculated using MC Pb-Pb events enriched with J/y particles.
* The generated particles are transported through the ALICE setup
simulated in GEANT 3.21.
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J/Iy reconstruction efficiency for the dimuon %

channel ALTGE
w0.16 F
>
<
Z0.15
ﬁ p—
0.14 :_. ...... e T eceececmmmmmmmemeeef e ——— t ....... ' ....................
0.13 -
0.12
E Embedding MC J/y — pp
0.11  in min. bias Pb-Pb |s,,=2.76 TeV
E 2.5<y<4.0, 0<p <8 GeVic PEFIHFIEI E&ECE
0.1 20/05/2012
:. 1 | ' N NI A
0

L ra gy
30 40 50 60 70 80 90
Centrality (%)

—
o
o b
G-

Efficiencies calculated using Monte-Carlo J/y embedded in real Pb-Pb
events
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Signal extraction (centrality 0-10%)

ALICE

« J/y yield obtained by subtracting the % 00— same event

mixed event background from the 2 1000 " Mixed even e

opposite sign dielectron invariant S 160007 ST T BTG

mass spectrum 8 140005 .. 2012.0801

£ 120001 ‘-;..-“‘ "as..__!r
. ) & 100008 '-.,___

* Mixed event background is 8000F- .

normalized to the same event 6000 " 0-PD 8t |5y = 276 TeV e

— Centrality: 0-10 %

distribution in the mass region 3.2-4.0 4000 rom. range 324068\%0

= x2/NDF = 1.0725

GeV/c? 200055 range: 2.92-3. 16 Gevic?
R
» Good matching between the data and = s M shape Sign: 760015
the Monte-Carlo signal shape is T eool
obtained. 8 oo +
« The MC signal shape includes the m&# H H+H } I } H th
bremsstrahlung of the electrons in the o } """ } 1T } il
detector material and the radiative Ko = I RIS TN %J |

decay channel e’ey (internal
bremsstrahlung)
Ionut Arsene, EMMI/GSI FAIRNESS 2012, Hersonissos, Greece

m,, (GeV/c?)

33



Signal extraction (centrality 10-40%)

ALICE
 J/y yield obtained by subtracting the % ;5,,F — same even
mixed event background from the 2 ygooor. " Mied event g |
opposite sign dielectron invariant S 14000 i ""'4 JLICE
mass spectrum g 12000 o Y 2012-08-01
3% 10000 L e
 Mixed event background is 8000 e
normalized to the same event 000 P o Vo = 2T eV e

distribution in the mass region 3.2-4.0

4000 —
- ¥2/NDF = 1.5458

ME norm. range: 3.2-4.0 Ge\!fc

GeV/ C2 ZOOOF .Sl? range: .2.92. 3 16 Gel,w':
:; 600_—+Data

* Good matching between the data and § - — MC shape
the Monte-Carlo signal shape is M
obtained. g 200

« The MC signal shape includes the ok + ” }
bremsstrahlung of the electrons in the - }
detector material and the radiative Rt |

Signal: 1568.6 + 294.3
S/B: 0.0188 + 0.0035
Signif.: 5.38+ 0.13

# events = 7476864

—
o I
]
]
(4]

decay channel e’ey (internal

bremsstrahlung)
Ionut Arsene, EMMI/GSI
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Signal extraction (centrality 40-80%) %

ALICE
* J/y yield obtained by subtracting the "¢ F — same even | Centrality:40-80
mixed event background from the S | Miedeven i, | SEMEMEnGe:sz-a0
opposite sign dielectron invariant i Soog + N'{Mﬂ{ﬂm Sig. range: (292,16
mass spectrum S 2501 TULi ;HH;
R
* Mixed event background is ; 1so§%ﬁ%“ J’HHH ALICE
normalized to the same event ook T TS
distribution in the mass region 3.2-4.0  _= - *’fﬂﬂ*ﬁr
GeV/CZ gl v L b Ly lil .E. T R .+l+f%fﬂftﬁ+ﬁt¢f#
: © pue
« Good matching between the data and= . — MCshape |qg Senusaes
. . S C 5 | # events = 6398961
the Monte-Carlo signal shape is N l [ \ ‘i
obtained. 2 * | | el |
s ol e B A T
* The MC signal shape includes the LU T * bl
bremsstrahlung of the electrons in the * Hj
detector material and the radiative
1 1.5 2 2.5 3 3.5 4 4.5 5

decay channel e’ey (internal m, .. (GeV/c?)
bremsstrahlung)
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