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ALICE

Quarkonia suppression

J/y suppression in heavy-ion collisions is a signature of deconfinement.

T. Matsui and H. Satz, J/Y Suppression by Quark-Gluon Plasma Formation, Phys. Lett. B178, 416(1986)

SPS and RHIC measurements of J/¥Y suppression Inclusive J/W¥
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Quarkonia suppression ofr...

ALICE

Y+ 3)/XYUSleopo () 374019(gar) + 0.03(syst), | CMS results are pointing to “Indications of

Y(2S +35)/Y(19)],, o Suppression of Excited Y States in Pb-Pb Collisions'

CMS collaboration Phys. Rev. Lett. 107 (2011) 052302 — J/W¥ dissociation temperature reached ?

TTTT ‘ T T[T T ‘ TTTT ‘ TTTT ‘ TTTT ‘ TTTT ‘ T T 1T T T 1T
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19 o PHENIX (Au-AuS,y = 0.2 TeV), Iyl<0.35, pT>0T(nucI-ex/0611020) 120 N ] One year ago, QM'11:
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The ALICE detector

ALICE
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The ALICE detector

ALICE

ACORDE

Central barrel (|n|<0.9)

Tracking: ITS+TPC +TRD !
PID: TPC +TRD+TOF
Secondary vertexing: ITS
— Quarkonia

e*e- channel

= — Open heavy flavour Trigger
hadronic channel >hambers
semi-leptonic decays (e*")

L3 Magnet
PHOS
| SPD
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The ALICE detector

ALICE
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Dipole
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Tracking : 10 CPC planes
¥ muon PID : absorbers
— Quarkonia

M*p- channel
. — Open heavy flavour

HMPID
L3 Magnet
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Quarkonia in ALICE

ALICE
=4000r -
% - pp,\s=7TeV In pp collisions, ALI_CE has
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2000 — at Vs, =2.76 and 7 TeV

— as a function of dN,/dn
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J/W in ALICE/LHC: pp collisions at
Vs = 7 TeV

ALICE

Rapidity and transverse momentum dependence of inclusive J/W production
in pp collisions at Vs = 7 Tev Physics Letters B 704 (2011), pp. 442-455.
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V
Bars = statistical and systematic errors, excluding luminosity and polarisation
Box = systematic uncertainties on luminosity
— Good agreement between ALICE and LHCb for2.5<y <4
— extension of p, range measured by ATLAS and CMS down to 0 GeV/c
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J/W production vs multiplicity in pp

collisions at Vs = 7 TeV

)

ALICE

Highest charged particle multiplicity
(dNch/dn ~30) in this analysis is
comparable with Cu-Cu collisions
(50-55%) @ 200 GeV.

dN,, /dy
(AN, Tdy)

<dN_/dn>=6.0

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

— model predictions do not reproduce the data

— should help understand the interplay between
hard and soft interactions in the context of multi-
partonic interactions (MPI), and/or underlying event
— study ongoing with other observables, e.g. D-
mesons

arXiv:0402078

1 -
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Quarkonium production in ALICE

 ALICE pp Vs =7 TeV

B Jy—-puu(25<y<4)
® Jy—e'e(y <0.9)

Normalization uncert.: 1.5%

, L

PLB 712 165-175 (2012) [arXiv:1202.2816]

4
dN_/dn
(dN_ /c)
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J/W production vs multiplicity in pp 11
collisions at Vs = 7 TeV i

Highest charged particle multiplicity
(dNch/dn ~30) in this analysis is
comparable with Cu-Cu collisions
(50-55%) @ 200 GeV.

 ALICE pp Vs =7 TeV

B Jy—-puu(25<y<4)

e Jiyete (ly<0.9) [® ]

dN,, /dy
(AN, Tdy)

< chh/dn >=6.0 i Normalization uncert.: 1.5%

5 ]
Relative J/y yield increases linearly with the -
relative multiplicity. I @
— model predictions do not reproduce the data i o]

— should help understand the interplay between w
hard and soft interactions in the context of multi-

partonic interactions (MPI), and/or underlying event u ‘

— study ongoing with other observables, e.g. D- 2 - O Pythia 6.4 (ly| < 0.9)
mesons % [ Pythia6.4 (2.5<y<4)

PLB 712 165-175 (2012) [arXiv:1202.2816]
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J/W polarization in pp collisions at
Vs, = 7 TeV ALICE

(]

. . . < = helicit
Polarization measurements provide a 08 ALCE pp\s=TTeV 25<y<a |+ o g
crucial test for theoretical calculations of F 3
quarkonia production. 02 E- 33

oE PSS SN v v EE °8

02F »%— % .8

) ) ) 0.4 w4

First measurement of J/W polarization at 06E- X

LHC -0.8 ;_ % E;

— polarization parameters A,and A are - A g

consistent with zero 0.6 B~

0.4 A3

02F § &

N = = D R EE:

(Inclusive J/W (y',x.and J/W « B)with 2.5<y , <4.) o2E 3

0.4 F g8

-06 9—5

------------------------------------- ' 0.8 E s

C.Geuna, Parallel 3A, may 29" B

"""""""""""""""""""""" o 1 2 3 4 5 6 7 8 9 10

P, (GeV/c)

Next:
— increase p, range for a more stringent test of theoretical models (e.g

arxiv:1201.3862 ) and compare to upcoming measurements at LHC
— ongoing analysis of J/y polarization in Pb-Pb collisions
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J/W from B-hadrons decay

ALICE

Impact parameter resolution: o, <75 ym [ .© TET T BRRRRRN L
for p>1 GeV/c, at mid-rapidity 09|~ e ALCEly, [<0.9 pp, Ns=7TeV | |
— — =]
. . . - ] ]
— contributions from B decays estimated 08 v ATLAS,Jy, |<0.75 B p“
O w — =]
from the pseudo-proper decay length - 1138
07 - ™ CMS, |yJﬁ'w|<0-9 1 ﬂq.E g
g —— E 1238
3102 — data 2.92 < M(e'e) < 3.16 GeV/c? - %:— 58%
S F fit, all 06l . a8
w - ~fit, prompt J/y xUdof = 27/44 rC / 1] 857
2 - —— — fit, J/y from b-hadrons C _?%_ 1] 95¢:
E : fit, background 05 } %?L { E‘E"a;:'
ALICE pp,\s = 7 TeV - 1l 237
10 C ]| 8 @o
= p,>13GeVic 041 | 8w
- 03[ b/ B gﬁ G|
- — -
B - 11883
1= s 0 X b o @ 0.2 ; 7: g g E’
= N C 1/ 65812
: ™ 01 - = ] :5/: g -
Pl - — ® 0 >
- . L — 0 40
;__,_.—-lf—" | | ) | J x 0*|| Ll Ll RIS | Rl
2000 -1500 1000 -500 O 500 1000 1500 2000 10" 1 10
pseudoproper decay length (um) pT (GeV/C)

J/y from B decays at mid rapidity and low p,
a,, (prompt, [y[<0.9, p>1.3 GeV/c) = 7.2 £ 0.7 (stat) + 1.0 (syst) > *HE=D
— improvements to come: higher stat. and dedicated trigger.

1.2 (AHE=-1) ub
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J/W from B-hadrons decay

ALICE
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. . = N — ]
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>k i, £/ 2/ dof = - 5
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1 :—II L ] L ] X N N E E

- N 1 =
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J/y from B decays at mid rapidity and low p,
a,, (prompt, [y[<0.9, p>1.3 GeV/c) = 7.2 £ 0.7 (stat) + 1.0 (syst) > *HE=D
— improvements to come: higher stat. and dedicated trigger.

1.2 (AHE=-1) ub
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J/W in ALICE: pp collisions at

\/S = 2.76 TeV ALICE

"L-)"‘- L ‘ I ‘ L I I | L | L ‘ L —_ T T | L | L | L | T | L ‘ L ‘ LI | LI | T
-~ Q - v e'e’, Vs=7 TeV (£4% luminosity) —
> " ALICE pp, 2.5<y<4 = 8 a - V3=7 TeV (£5.5% luminosity) :
s . S— — “+“ V8= +5.5% —
(GDJ 1 _| > - @ e'e,{5=2.76 TeV (£3% luminosity) ALICE pp .
g B — & . Q} 7k B u'wo V5=2.76 TeV (£3% luminosity) E
a - - ’ = F n §
= L | 8 o % 5
o | - ]
O [ L _
= | 5 [ ]
3?.5 - ]
5 4 41— —
10 _ - - ]
(9] - W Vs= 2.76 TeV (:3% luminosity) B N
© B _ 3 ﬁ E ]
- A VS=7 TeV (+5.5% luminosity) - .
| 55 5= 2.76 TeV, CS+CO NLO 5 N ﬁ EIEEE ]
= (M. Butenschoen et al., priv. comm.) B @ @ N
| ] Vs= 7 TeV, CS+CO NLO 1 - E
(M. Butenschoen et al.. Phys. Rev. D84 (2011) 051501 B open: reflected ]
1cr2 oo oo b b by e b by e O'W|\||||||||\|\|\\|\|\|\\|\|\|‘||||‘||||||||||\|\|_

0 1 2 3 4 5 6 7 8 5 4 -3 -2 -1 0 1 2 3 4 5
p. (GeV/c) y

t

ArXiv:1203.3641

Inclusive J/W production in pp collisions at sqrt(s)

2.76 TeV. ALICE Collaboration,

NRQCD calculation describes the measured p, dependence at both 7 and 2.76 TeV
pp @ 2.76 TeV reference for the nuclear modification factor R, in Pb-Pb collisions

An. A the pp reference is the main source of
i J/w( Dt 3/) systematic uncertainty in the R, computation:
AA ( gA> X gj/w(Apt, Ay) — JIV (2.5<y<4), total uncertainty of 9%

— J/V¥ (y|<0.9), total uncertainty of 26%




Pb-Pb collisions

At LHC, unique capability of ALICE
to measure J/p production in heavy-
ion collisions down to p, = 0.
2.5<y<4 Jly — pry
ly|[<0.9 J/p — e*e

For J/y — u*u (2.5<y<4 ), we present results from 2011 data set, L~70 ub"
based on di-muon triggered events (2010 data set L~ 2.9 ub™).

For J/y — e*e” (]y|<0.9), we present results from 2010 data set, L~1.7 ub
based on minimum bias events.
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Pb-Pb collisions: J/W signals

17

ALICE

Jy — e*e, 0-80%, |y|<0.9,p,>0 »
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Pb-Pb collisions: J/W signals

ALICE
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Pb-Pb collisions: J/W signals

ALICE

% PTNPRI-IA SN ISIIYS VIAS AP VIt LMY iR
210 E 3
At forward rapidity, thanks to the 2o \\
large statistics collected in 2011: S .

. . 2k -
- rapidity dependence oF /| T/ R
T T T T T 1 T T T T T 1 T 1 T
4<p_<5GeV/c 5<p_<6GeVic 6<p_<8GeVic
- transverse momentum ) T " "
dependence e
PERFORMRANCE
10°k 18/05/2012
Pb-Pb, \‘STN= 2.76 TeV
2.5<yw<4
10%k
L 1 L [ P PP W IPEPETEr S P AAPE INEPETEY, PEPA TIPS A h
25 3 3.5 4 45 25 3 3.5 4 45 25 3 3.5 4 4.5
m,, (GeV/c?)
©O3000F .
%2500- 0<p <1GeVic I 1<p<2GeVic T 2<p(<SGeV/c - 3<p(<4GeV/c 7]

J/y signal in p, bins:

A fit of the opposite sign dimuon
invariant mass

3 «fit of the opposite sign dimuon
4<p‘<SGeV/c: 5<p, <6GeVic 6<p,<8GeVic invariant mass after background

repfomhuct subtraction (event mixing)

19/05/2012

Pb-Pb, {s,= 2.76 TeV
2.5« yJW <4
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Pb-Pb collisions: J/W Ag corrections

efficiency

0.8

0.6

N
~

o
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>
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J/p Ae computed with MC
simulations:

Pb-Pb real event enriched with MC
J/y — Py (embedding) »

¥ HIJING enriched with J/y — e*e"

0.14

0.13

o
a
N

o
—_
—_

o
a

= —kinematical acceptance

L —tracking

- — particle identification (TPC)

N PEEF%E&ECE —signal fraction

— 16/05:2012 ~ — total
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Quarkonium production in ALICE

C — —— . ——— *
i e *
e o m o m e e e e
e
- Embedding MC J/iy — uu
[ inmin. bias Pb-Pb |'s,=2.76 TeV
C 2.5<y<4.0, 0<p <8 GeV/c ALICE
o t PERFORMANCE
— 20/05/2012
:I L I Ll L I Ll L L l Ll L L I L L I L L I L L L L l Ll L 1 I L
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90
Centrality (%)

J/y At is weakly centrality dependent.
JIy — e*e, Ae 7.8% to 8.9%
JIy — pry, Ag 13.3% to 14.5%

In most central Pb-Pb collisions,
ALICE detector can handle the large
particle multiplicity with small (<10%)
loss of efficiency.
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B

J/g R,, vs centrality

1.4 1.4
mﬁ B ALICE Preliminary, Pb-Pb m= 276 TeV,L =70 ub‘1 n:i B ALICE Preliminary, Pb-Pb m= 276TeV,L = 1.7 ub'1
1.2 al1ce 1.2 aLice
| PRELIMINARY m Inclusive J/ v, 2.5<y<4, 0<p t<8 GeV/c global sys.= +14% | PRELIMINARY @ Inclusive J/y, |y|<0.9, pl>0 global sys.= * 26%
1 H 1r T
oa—i@ 0.8~ H
06 ® 06 -
5 v = . 5
0.4 0.4
0.2- 0.2F
0:\\II‘\\II|\I\\‘II\\‘II\I'\\\I'\\\\‘\II\ 0:\\\I|\\\I|\II\‘\II\‘\I\I'I\\\'I\\\‘\III
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
Npart Npart

Clear J/Y suppression at forward rapidity.

— almost no centrality dependence above N__, ~ 100.

At mid rapidity, similar pattern but but large uncertainties prevent a firm conclusion.

ALICE inclusive J/y — Py~ R,,0%%% = 0.497 + 0.006 (stat.) £ 0.078 (sys.)
ALICE inclusive J/ly — e'e” R,,%8%% =0.66 = 0.10 (stat.) £ 0.24 (sys.)
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J/g R,, vs centrality
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A O Inclusive J/ y, 2.5<y<d4, 0<p <8 GeVic global sys.= +8% P e Inclusive J/ lyl<0.9, p >0 global sys.= * 26%
1 H 10 T
06 @ J E 0.6 i
i ] @ ] E E i
04 04
0.2- 0.2F
L ‘ | ‘ ‘ ALllCE commoln glob. sys.‘= +9% i | | | | | | |
00 50 100 150 200 250 300 350 400 00 50 100 150 200 250 300 350 400
Npart Npart

Clear J/¥Y suppression at forward rapidity.

— almost no centrality dependence above N__, ~ 100.

At mid rapidity, similar pattern but but large uncertainties prevent a firm conclusion.

ALICE inclusive Jiy — p*u- R,,>%% = 0.497 + 0.006 (stat.) + 0.078 (sys.)
— good agreement with 2010 results: R,,%8% = 0.545 + 0.032 (stat.) £ 0.084 (sys.)

ALICE inclusive J/y — e*e” R,,%8% = 0.66 + 0.10 (stat.) £ 0.24 (sys.)
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J/g R,, vs centrality

ALICE

ALICE p, > 0 PHENIX p, > 0 ALICE/CMS high p,

14 1.4 14
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D: L m Inclusive J/y, 2.5<y<4, 0<p <8 GeV/c global sys.=+ 14% H L W Inclusive Jiy, 2.5<y<4,5<p<8 GeV/c  global sys.=t 16%
12 ALICE t , 1.2 O Inclusive Jhy, |y|<0.35, p>0 GeVic global sys.= + 12% 12+ ALICE t ]
[ pReLIMINRRY ALICE Preliminary, Pb-Pb y/s,, =2.76 TeV, L = 1.7 ub H _ [ exdsimany CMS (JHEP 1205 (2012) 063), Pb-Pb |5, = 2.76 TeV, L = 7.3 pb
O Inclusive Jy, |y[<0.9, p>0 GeVic global sys.=ﬁh 26% [ W Inclusive Jiy, 1.2<y|<2.2, p>0 GeVie global sys.=+9.2% r O Inclusive Jiy, lyl<2.4, 6.5<p <30 GeV/c  global sys.=+ 6%
T 1 1
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[ | 3
; M “ |
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04t o4f Y I 04t s 48
e RAlreseescamscescacaccacaceacncacancnaand c@Pdmmccmcamannanans Eﬂ--ﬂ--i---g---g------ez} ------------------------------------- -
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At low-pt, ALICE R,, 2 0.5, no centrality dependence

— behavior clearly different to the one observed in PHENIX where a larger
suppression and a strong centrality dependence is seen
At high-p,, larger suppression seen both by ALICE and CMS

— behavior is similar to the one observed at low energy

Indication that the suppression is p, dependent
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ALICE

JW Ry VS Py

é 1.4

[t E ALICE Preliminary, Pb-Pb {/s,, = 2.76 TeV, L = 70 ub"! < AL|CE inC|USive J/LlJ —> |J+p- at
121 ScE, | _ forward rapidity.
L B Inclusive Jhy, centrality 0%-90%, 2.5<y<4 global sys.=+ 7%
i R,,~ 0.6 at low-p, down to R, ~
i 0.35 at high-p,, Suppression
0.8 . . . .
- increases with increasing p..
0.6 @
0.4 u i W i @
0.2+
O:I [ ‘ I | 1 1 1 1 ‘ I ‘ I | | 1 1 1 | ‘ I | | 1 1 1 1
0 1 2 3 4 5 6 8

7
P, (GeV/c)
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JW Ry VS Py

ALICE

é 1.4

ALICE Prelimi , Pb-Pb =276 TeV,L=70pb" . .
m [ | Inclusiverj/:;jlzgr?{rality 0%@&, 2.5<yf4 gltobal sys.=+ 7% < ALICE |nC| usive J/LIJ — |J+ M- at

CMS (JHEP 1205 (2012) 063), Pb-Pb {5, = 2.76 TeV, L~ 7.3 b’

1.2 ALICE ® Inclusive Jhy, centrality 0%-100%, 1.6<|y|[<2.4  global sys.=+ 8.3% fo rwa rd rap|d |ty
PRELIMINARY PHENIX (PRC 84(2011) 054912), Au-Au s = 0.2 TeV
1 + Inclusive Jhy, centrality 0%-20%, 1.2<|y|<2.2 global sys.=+ 10% RAA ~ O 6 at |0W-pt down to RAA ~
0.35 at high-p,. Suppression
0.8

increases with increasing p..
0.6

(]
(]

<« Agreement with CMS data at

IC N

0.4 iRy ' - ’ high-p, (1.6<|y|<2.4) .
0209 v B 4 |
0'HI\IHI\II||||w||\|u|M|\||||||\||\|M|\||HII 4 PHENIX measured Iarger

o 1 2 3 4 5 6 7 8 9 10 |suppression at low-p, (0-20%
p. (GeV/c)
t central, 1.2<|y[<2.2)
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ALICE

J/p RAAVS y

0.4

1.4
S DL || € Inclusive Jiy measured in
1217 ALICE  aLice Proiminay, Popo sy =276 Tov, L= 171" ALICE at both mid and forward
] i @ Inclusive Jiy, centrality 0%-80%, |y|<0.9 rapi dlty
i . R,, decrease by 40% from y=2.5
08F to y=4.
06L @% HE Possible flat dependence toward
E @@@ ! @E mid rapidity.
i

-

02 — open: reflected

L ALICE common glob. sys. =+ 4 %
0|\\I\‘II\I'IIII'\\I\‘II\Il\\II‘III\lII\Il

-4 -3 -2 -1 0 1 2 3 4
y
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ALICE

J/p RAAVS y

é 1.4

& w vt o ayeeon oscove qmanwss| | € Inclusive J/y measured in
121 JALICE ALICE Preliminary, Pb-Pb /S, = 2.76 TeV, L = 1.7 ub” ALICE at both mid and forward
1 I ® Inclusive Jhy, centrality 0%-80%, |y|<0.9 rapldlty
i R,, decrease of 40% from y=2.5
0.8 to y=4.
0_6:_ E Possible flat dependence toward
i H E . mid rapidity.
04 - Shadowing in Pb-Pb ys_ = 2.76 TeV E E
T ¥ Suppression beyond,_the
- t current estimate of shadowing at
T B B T I B it h o el forward rapidity.
05 0 05 1 15 2 25 3 35 4
g — importance to measure cold
nuclear matter effects.
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JJw R, . vsy,p,: beauty-full results 7

ALICE

< 1.4 F ALICE Preliminary, Pb-Pbys = = ! . H
A \s =2.76TeV, L= 70 ub / C
m< L B Inclusive J/y, centrality 0%-9%'1/0, 2.5<y<4 global sys.=+ 7% 4 I n Cl U S |Ve J LIJ m eaSU red In ALl E
12+ | g PromptJ/y R, ,R,, (B)=1.
B ALICE Prompt J/y Ri, R:ﬁ (B)=0.5
1 L PRELIMINARY _ Promptn.{/w RAA' N ®) =°-2H__

--------- Estimate of the prompt J/y R,, using:

0.8 - b-fraction measured by CDF, CMS and
i LHCb

- interpolation at Vs = 2.76 TeV

- different b-quenching hypothesis from

06

0.4F

02F — —
: R, (B)=02to0R,,(B)=1
| T | 111 1 | 1111 | 111 1 ‘ 1 1 1 1 | 111 1 | 111 1 | 1 1 1 1
OO 1 2 3 4 5 6 7 8
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< 1.4 = ALICE Preliminary, Pb-Pbys = 2.76 TeV, L= 70 ub'
m< 1 2 i | | IFr)wr;Ius;i)\t/j/J/wF; ceniralitz/Btj"/E-?O"/e, 0<p(<8 GeV/c global sys.=+ 7% —_—> J/LIJ fro m b—had ronS d ecays h ave a
CEBHGE, e n, @0 negligible influence on our measurement.
1 . . PR e e
0.8F
06F
0.4
02F
O : 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | Il 1 1 1 | 1 1 1 1
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ALICE

JlwR,,vs N .- model comparison

< 1.4 ALICE Preliminar s 3
y, Pb-Pb\s,, = 2.76 TeV, L= 70 ub . oo
n:< B Inclusive J/y, 2.5<y<4, 0<pt<8 GeV/c global sys.=+ 14% 4 InCI USIVe J/LIJ - IJ “
1.2 ALICE "= Stat. Hadronization Model (A. Andronic & al., JPG 38 (2011) 124081) Com pa rison tO models inC| Ud | ng

PRELIMINARY /7% Transport Model (X. Zhao & al., NPA 859 (2011) 114)

—
,%I T T I T T T
\‘\‘VE
N
N

w+* \\\ Transport Model (Y.-P. Liu & al, PLB 678 (2009) 72) hot and cold nuclear matter
4 suppression, regeneration, b feed-
08Ky 7, dogiy=025m0 | | down, ..

R In both transport models, the
0.6 _—\ iz | amount  of J/w  produced from
oal . B | regeneration is 2 50% in the most

f s central collisions.

0.2 In SH model, all J/y are formed at

i | | | | | | | hadronization.

0 11 1 | | I L1 1 1 L1 1 1 | I I L1 1 1 11 | L1 1 1
0 50 100 150 200 250 300 350 400
Npart

Main ingredients of the models.
1_ Stat. hadronization (Andronic & al.). Thermal model T =164 MeV, p, ~ 1MeV from particle ratio fits. All

charm produced in initial hard scatterings. Charmonium production fully occurs at phase boundary.
2_ Transport (Rapp, Zhao). Boltzman transport eq. for J/@. dNch/dy from measurement. o

Shadowing ad hoc. o,, = 0. 10% of J/y < B, no quenching. .
3_ Transport (Liu,Qu,Xu & Zhuang). Boltzman transport eq. for J/y. OCC|y
0,. = 0.J/y < B, w/ and w/o quenching. Recent increase of o_..

~ 0.5 mb.

CC|y=3.25

~ 0.38 mb. EKS98 shadowing.

=3.25




JlwR,,vs N .- model comparison

ALICE

L _ 1
ALICE Preliminary, Pb-Pb VS_NN =276 TeV, Lim =1.7 ub

E ® |Inclusive J/y, |y|<0.9, p>0 global sys.= +26% 4 InCI USIVG J/LIJ — e+e-
L N2 e Stat. Hadronization Model (A. Andronic & al., JPG 38 (2011) 124081) H H H
12 = Zz. Transport Model (X. Zhao & al., NPA 859 (2011) 114 & priv. comm.) Comparlson to mOdels InCIUdIng

< 1.4
N\

ALICE
PRELIMINARY S\ Transport Model (Y-P. Liu & al. PLB 678 (2009) 72) = hot and cold nuclear matter

e 0.4 b l suppression, regeneration, b feed-
down, ...
do,,, /dy=0.3 mb In both transport models, the

R e S /0/”/ / £H, 0 a m O n t Of / rOd Ce d fro m
OOt Sl iestled l l \ I l I

e ot e ottt te ottt te ot it ta e ot ettt otatatotdotitetetelet

0o O O TSts

s o s ey

e S R S

X L] L] Ll
S i s
e e st s > o
e s et
R T SO S SO Lt = 0
e s et
e e sty
e s s st s

08

S
S
NN — A

Ze

i

0.6

0.4

0.2

IIII‘\\\\‘\\\\|IIII|III\‘\\\\‘\\\Illlll
0 50 100 150 200 250 300 350 400

N

o

part

Main ingredients of the models.
1_ Stat. hadronization (Andronic & al.). Thermal model T =164 MeV, p, ~ 1MeV from particle ratio fits. All

charm produced in initial hard scatterings. Charmonium production fully occurs at phase boundary.
2_ Transport (Rapp, Zhao). Boltzman transport eq. for J/y. dNch/dy from measurement. o| _, ~ 0.75 mb.

y=
Shadowing ad hoc. o,, = 0. 10% of J/y < B, no quenching. .

3_ Transport (Liu,Qu,Xu & Zhuang). Boltzman transport eq. for J/y. OCC|y
0,. = 0.J/y < B, w/ and w/o quenching. Recent increase of o_..

~ 0.38 mb. EKS98 shadowing.

=3.25




J/ly R,, vs p,: model comparison

ALICE

m i ALICE Preliminary, Pb-Pb s = 2.76 TeV, L = 70 ub’” 5 B ALICE Preliminary, Pb-Pb \/s = 2.76 TeV, L= 70 ub™
1.2~ aLIcE 1.2~ arice
| PRELIMINARY w0 Inclusive Jiy, centrality 0%-90%, 2.5<y<4 global sys.=+ 7% | PRELIMINARY w0 Inclusive Jiy, centrality 0%-90%, 2.5<y<4 global sys.=+ 7%
1 - Transport Model (X. Zhao & al., NPA 858 (2011) 114) 1 L
L — Total with shadowing L Transport Model (Y.-P. Liu & al, PLB 678 (2009) 72)
0 8 P Primordial J/y 0 8 r
Y E———— Regenerated J/y L —— No shadowing, B quenching = 0.4
r —— Total without shadowing -
oM™ -~ 7 Primordial Jy 0.6 L — EKS98 shadowing, B quenching = 0.4
S E| ----------- Regenerated J/y o
O I I | ‘ I I | ‘ I | I I |--\“\“\"I::‘::I::I::\-"-"-‘I==‘-.\.‘.ml..\ | | Lol ol 07\ | | | I | | I | ‘ I I | ‘ I I | I I | I | | I |

0 1 2 3 4 5 6 8 1 2 3 4 3] 6 8

7 7
P, (GeV/c) P, (GeV/c)

o

Both models correctly reproduce our measurement
In both models, a large fraction of regenerated J/¥ have p, < 3-4 GeV/c
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J/w elliptic flow

Y. Liu, N. Xu, P. Zhuang, Nucl.Phys.A834 (2010) 317c

Cr

—h

Elliptic flow v, (%)

S N A~ O &®©® O

y (fm)

pressure gradients in a thermalized medium
convert spatial anisotropy into momentum space

%:N(1+2v2cos2(¢—%”))

Regeneration or recombination of
charm quarks for J/¥ production will
dominate the J/¥ flow at LHC
comparing to that at lower energies.
— low and mid p, ranges are crucial

_roduction in ALICE Hard Probes, 27 May — 1 June 2012



Charm and J/y elliptic flow

ALICE
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)1y elliptic flow

ALICE
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J/w elliptic flow

&

J/W¥ v, as a function pt for

20%-60% most central Pb-Pb
collisions

Hint of non-zero J/W v, at
intermediate p, (2-4 GeV/c):
significance = 2.2 ¢
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J/w elliptic flow

B

ALICE

J/W¥ v, as a function pt for

20%-60% most central Pb-Pb
collisions

Hint of non-zero J/W v, at
intermediate p, (2-4 GeV/c):
significance = 2.2 ¢
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J/w elliptic flow

ALICE

J/W¥ v, as a function pt for

20%-60% most central Pb-Pb
collisions

Clear hint of non-zero J/¥ v,
at intermediate p, (2-4
GeV/c): significance = 2.2 o

Model prediction for v, shown

here succeeds well at
reproducing J/y R,.

Christophe.Suire@ipno.in2p3.fr
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Quarkonium production in ALICE
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Conclusions

ALICE

« ALICE has measured important features of J/y production in pp collisions
— weak/null polarization, scaling with event multiplicity, feed down from b-hadrons.
— cross-section at mid and forward rapidity [ — reference for Pb-Pb collisions]

. J/y nuclear modification factor, R,, and elliptic flow ,v, have been measured in Pb-Pb
collisions at 2.76TeV.
— Jily R,, in Pb-Pb collisions exhibits a novel behavior with respect to PHENIX (lower energy) and
CMS (high-p, J/y)
— flat centrality dependence at forward rapidity, with possible increase at mid rapidity for most
central collisions

— R,, is larger at low-p; low-p, J/p are crucial at LHC to understand possible re-generation
mechanisms

— R,, decrease by 40% fromy =2.5toy = 4.

— Models including J/y production from deconfined charm quarks succeed well in reproducing
the J/y R,, vs centrality and p..

_ First measurement of J/y elliptic flow: hint of non-zero v,

« Prospects
— measure cold nuclear matter effects in the p-Pb 2012 run
— improve the R,, and elliptic flow measurement
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