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Quarkonium production in ALICE at the LHC

e Probing Quark Gluon Plasma and Cold Nuclear Matter with quarkonia
o First p-Pb measurements at Vsnn = 5.02 TeV: Jiy, w(2S) and Y(1S)

e Latest Pb-Pb measurements at Vsxn = 2.76 TeV: J/y and Y'(1S)
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Quarkonium production in ALICE at the LHC

e Probing Quark Gluon Plasma and Cold Nuclear Matter with quarkonia
o First p-Pb measurements at Vsnn = 5.02 TeV: Jiy, w(2S) and Y(1S)

e Latest Pb-Pb measurements at Vsxn = 2.76 TeV: J/y and Y'(1S)

pp measurements not covered!

ALICE measures essentially inclusive quarkonium production (e.g. inclusive J/y ~ 90% of
prompt J/y + 10% of J/y from B)
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Quarkonium production in ALICE at the LHC

e Probing Quark Gluon Plasma and Cold Nuclear Matter with quarkonia
o First p-Pb measurements at Vsxn = 5.02 TeV: J/y, w(2S) and Y'(1S)

e Latest Pb-Pb measurements at Vsxn = 2.76 TeV: J/y and Y'(1S)

pp measurements not covered!

ALICE measures essentially inclusive quarkonium production (e.g. inclusive J/y ~ 90% of
prompt J/y + 10% of J/y from B)

ALICE presentations on quarkonia:

Michael Winn Inclusive Jhy and w(2S) production in p-Pb collisions at Nsyy = 5.02 TeV

Francesco Bossu Y production measurements with ALICE at the LHC

Igor Lakomov Event multiplicity studies of J/w production in p-Pb collisions with ALICE
at the LHC (POSTER)
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Probing the QGP with quarkonia

Properties of quarkonium states

- bound states of heavy quark and anti-quark
- stable and tightly bound
- heavy quark pairs produced in the 1nitial hard partonic collisions (z = 1/ mg = 0.05-0.15 fm/c)

From sequential suppression...
- at T>> 0, high density of colour charge in the medium induces Debye screening
- at 7> Tp, melting of quarkonia Matsui, Satz PLB178(1986)
- since quarkonia have different binding energy
— sequential suppression of quarkonium states  Karsch, Satz Z.Phys.C51 (1991) 209

prompt J/y in pp = 60% direct J/y + 30% yc+ 10% y(2S)
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Probing the QGP with quarkonia

Properties of quarkonium states
- bound states of heavy quark and anti-quark
- stable and tightly bound
- heavy quark pairs produced in the 1nitial hard partonic collisions (z = 1/ mg = 0.05-0.15 fm/c)

From sequential suppression...
- at T>> 0, high density of colour charge in the medium induces Debye screening
- at 7> Tp, melting of quarkonia Matsui, Satz PLB178(1986)
- since quarkonia have different binding energy
— sequential suppression of quarkonium states  Karsch, Satz Z.Phys.C51 (1991) 209

prompt J/y in pp = 60% direct J/y + 30% yc+ 10% y(2S)

z o | ... to regeneration
z statistical regeneration - total charm cross-section increases with energy
- - ¢ and ¢ combination in the QGP or at the phase boundary
§ lf——sgmmmm e A — regeneration of J/y
; Braun-Munzinger, Stachel PLB490(2000) Thews et al. PRC62(2000)
E = cnhancement (depending on open charm cross-section) of J/y
> sequential SUPPIeSk = cvidence of thermalization of charm quarks
- . . . .
= J/y inherits charm elliptic flow
e(2S) /(1P g(1S : :
(25) /& E%lergy Density (IS) - no/small regeneration expected for bottomonia
ALICE, JHEP 1207 (2012) 191
pp In most central RHIC LHC
N..= o= ..
9 _ 99 N collisions [0-10%] | 200 GeV |2.76 TeV
event of” col
inel Ncc/event 13 115
Nov/event 0.1 3
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Effects from cold nuclear matter (CNM)

K. Eskola et al., JHEP 0904:065 (2009)

g 1.4 __ —— This work, EPSO9NLO
. > ------ HKN07 (NLO)
- Nuclear shadowing (nPDF) or > 12 [~ msewo
gluon saturation in the nucleus ?\ 10 -
2 08 [mmTE -
06
| | | I .
- Multiple elastic scatterings of B 7L
partons in the initial state (Cronin s 02
effect) O'O | Illllll 11 Illllll 1 1 Illl[lI g
-4 3 2 -1
10 100 10~ 10 1
Wh

- Coherent induced gluon radiation between initial/final state

- Breakup of quarkonia by collisions with nucleons (nuclear absorption): expected to be
small at LHC since the quarkonium formation time is much larger than the crossing
time of the colliding nuclei for most of the rapidity range
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Quarkonium detection in ALICE

Central barrel: [n| < 0.9
Tracking: ITS+TPC
PID: TPC+TRD+TOF

3253¢ Secondary vertex: ITS
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Quarkonium detection in ALICE
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Muon Spectrometer: -4 <n <-2.5
Tracking: 10 chambers

Hadron rejection: absorbers
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Quarkonium detection in ALICE
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Minimum Bias

-VZERO scintillator hodoscopes
VOA 2.8<n<5.1
VOC -3.7<n<-1.7
-Silicon Pixel Detector
SPD In| <2
Opposite sign dimuon

-Muon trigger chambers
MTR -4<n<-25

—

DIPOLE
MAGNET

ZDC
. ~116m from |.P.

g

. dl PN Cynthia Hadjidakis ~ Hard Probes 2013 November 872013
HLICE ORSAY



p-Pb measurements

Jan/Feb. 2013 data sample ®

- p (Ep=4TeV)+ Pb (Epp = 1.58 A‘TeV) collisions at ALICE
Vsnn = 5.02 TeV: center of mass shifted in rapidity in ‘
the proton beam direction by Ay = 0.465

- 2 beam configurations (p-Pb and Pb-p): two rapidity
ranges for the Muon Spectrometer

Fill: 3056

Muon Spectrometer 1n p-going side

Muon Spectrometer in Pb-going sid
uon Spectrometer in Fb-going side Forward rapidity: 2.03 < yems < 3.53

Backward rapidity: -4.46 < yems < -2.96
*¥pp = 102 -10! X ey = 10 - 10
Mld-l'apldlty -1.37 < Yems <043

* Momentum fraction of probed gluons in nucleus x*pp = 1073
assuming 2—1 J/y / Y production mechanism
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Counts per 100 MeV/c?

p-Pb measurements

Triggers ‘é 0L p-Pb sy =5.02Tev
- Minimum Bias (VZERO) = oo L= 520" |
- 99% efficiency for non single diffractive events ¥ [ <09 | | ppposte S
- p-Pb: Lint (-1.37 < yems < 0.43) = 52 pb"! S ol py>0eVe + o
- Opposite-sign dimuon (VZERO+MTR) § - +++
- p-Pb: Line (2.03 < yems < 3.53) = 5.0 nb"! M RTY “i&iﬂtﬂmmm
~ Pb-p: Lint (-4.46 < Yems < -2.96) = 5.8 nb’! Mw T
0 i ¢ gﬂi#m
- : Wﬁo&*ﬁﬁi&,‘g
- p-Pb, \ s\, =5.02 TeV q, 1gop e
TE IV 503<y <353, L -50npT | B b b
= . 53, L _=5. o "°’E __Mcsh
-~ - - < N, =371+
10* =" i W(ZS) o :igé_ gfgwnific?:r:cg? 12.6£1.1 Nﬂk},ﬁfcg
- - g 80 é_ ' 25/10/2013
10° & B § 60;
- - 40F
102 :_ " Ty, Y 22? + “ % 4 . .
% T ++ 20 AL
N ++ﬂ# P 405 01 EPETE ENEPEPEPE EPEEPEPE PP B
ol ALTCGE h # # 15 2 25 3 35 4 i fgev/cz)
~ PERFORMANCE 1l o
. 29/10/2013
T B 2 S
2
m,..- (GeV/c?)
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Probing cold nuclear matter: observables

Nuclear modification factor Rypp

Y p—s Ny
R,pp = /s Y., _ /Y= pp
’ (Topb) 05, =i = " Nyg Ae

No pp reference at Vs =5.02 TeV

— energy interpolation, rapidity and pr interpolation/extrapolation
— strategy of interpolation analysis depending on the measurements

— systematics associated are important
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Probing cold nuclear matter: observables

Nuclear modification factor Rypp

YJ/‘(‘D—) NJ /
Ropp, = ada Y. _ /b= pp
g <TPPb> 0-57,15,_)”” Adndels NMB A €

No pp reference at Vs =5.02 TeV

— energy interpolation, rapidity and pr interpolation/extrapolation
— strategy of interpolation analysis depending on the measurements

— systematics associated are important

Forward to Backward ratio

R pPb (chs ) _ Ypr (}’cms )
R pPb ( — Yems ) Ypr( — Yems )

Reg(|yems|) =

pp reference cancels out

Rapidity range restricted to common range (2.96<|yems| <3.53): loss of statistics
Comparison to theory is less stringent than Rppb
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do/dy (ub)

J/y cross-sections vs y and pr

Ny jp—r+1-

0J/

" LinA€BRy 4o

Systematic uncertainties

boxes: uncorrelated

New shaded area: (partially) correlated New
1200 —
i p-Pb\s,, =5.02 TeV ) i
- L, =52ub" (e'e) > 102
1000 i L, =5.0 nb™ (u*y’, forward) (3 il
: L,, = 5.8 nb" (u*y’, backward) Py ":!:_.__@_ ALICE
800 B ~ i PRELIMINARY
i -
- § g g =@
600 I ! © 10F p.pbys,=502Tev  -—m=-
- B b : - -1 .-
o %5 - Ly, =5.0nb” (u'y, forward)
i B,'B f L L, =5.8nb" (u*y, backward) e
400 |- i Ly = 52 ub™ (e'e) o
| ALICE Preliminary: { b -e-inclusive iy 'y, 2.03<y,_ <353
200 ; g Inclusive J/y — e'e’, PT>0 GeVie E e inclusive J/y — u*y, '4'46<ycm<'2'96 -
| ALICE arXiv:1308.6726: [ _ginclusive J/y — e*e’, -1.37<y__ <0.43
. —e— inclusive J/y - 'y, 0<p <15 GeV/c . cme 5
= L 1 l 1 1 1 l 1 L 1 l 1 L 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 L
Ll 1-141 Ll 1-131 - 1-121 Ll 1-111 Ll 1 6 LAl L L ‘; Ll 1 1 él - lé Ll 1l lil Ll 0 2 4 6 8 10 12 14
y P, (GeV/c)
cms
Forward rapidity: lower cross-sections and harder in prthan at backward rapidity
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Jy R integrated and vs pr

ALICE, arXiv:1308.6726 16
. 2 e e -
p-Pb \sy,= 5.02 TeV, inclusive J/y—p'u o "~ p-Pb |s,,=5.02 TeV, inclusive J/y—u'y, 2.96 < |y_ | <3.53
2.96<ly_ |<3.53, 0<p <15 GeV/c 14+
Z ALICE i
________________________________________________________________________________________ 1.2
- EPS09 NLO !
(Vogt) 1
- EPS09 LO i
(Ferreiro et al.) 0.8
o nDSG LO -
(Ferreiro et al.) 06 i
EPS09 NLO and ELoss, q =0.055 GeV*/fm
» (Arleo et al.)an % ° 04 n
) i EPS09 NLO (Vogt)
o fb?::-e‘:o;f’)m-” GeV'/im 02F ------ ELoss, q,=0.075 GeV*/fm (Arleo et al.)
R F PR SR N TR SRR TR SN SN TN SR NN SR SO T SN SO T S N 5 EPS09 NLO + Eloss, q,=0.055 GeV?/fm (Arleo et al.)
0-4 0'6 0'8 1 1'2 1'4 1'6 O i L L L 1 L L A l L 1 1 1 1 L L 1 L L L l L L L l L 1 1 l 1
R 0 2 4 6 8 10 12 14
FB P, (GeV/c)

RrB decreases at low prdown to 0.6 and 1s consistent with unity for pt> 10 GeV/c

B feed-down does not contribute much to this ratio
LHCb, arXiv:1308.6929

Models:
- Shadowing model CEM + EPS09 NLO (Vogt, arXiv:1301.3395)
- Shadowing model CSM + EPS09/nDSG LO (Ferreiro et al., arXiv:1305.4569)
- Coherent energy loss (Arleo et al., arXiv:1212.0434) with pp data parametrization

Pure shadowing models tend to overestimate the data
Shadowing + energy loss model reproduces fairly well the data but with a steeper pt dependence at
low pr
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J/y Rppy vs rapidity

Ko
Q:% 1.4 - p-Pb\|s,,, = 5.02 TeV NCW
i ALICE arXiv:1308.6726: inclusive J/y—u*y’, 0<p <15 GeV/c
{2 3 Ly (-4.46<y_ <-2.96) =58 nb", L, (2.03<y <3 53) = 5.0 nb™ Systematic uncertainties
=E ALICE Preliminary: inclusive J/y—e‘e’ P20 GeV/c .
boxes: uncorrelated
- Liy (-1.37<y_ <0.43) = 52 ub"™ . .
1 b o D T B shaded area: (partially) correlated
- box at unity: fully correlated
0.8 m
0.6 H BB
0.4 . [C][Juncorr. systematic uncertainty
- part. corr. systematic uncertainty
e i common T, uncertainty
0.2
0’-lllllllllllllllllllllllllllllllllllllllllllllll
4 3 2 -1 0 1 2 3 4
y cms
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Rpr

Jy Rppb vs rapidity

14 - p-Pb|s,,, = 5.02 TeV New
5 ALICE arXiv:1308.6726: inclusive J/y—pu*u’, 0<pr<15 GeV/c
L, (4.46<y_ <-2.96)=58nb",L,, (2.03<y_ <3.53)=5.0 nb" , o
1.2¢ ALICE Preliminary: inclusive J/y—e'e, p. >0 GeV/c Systematic uncertainties
R Ly (-1.37<y,_ <0.43) = 52 ub™ boxes: uncorrelated
1 shaded area: (partially) correlated
! box at unity: fully correlated
0.8
- Models
0.6 - Shadowing model CEM + EPS09 NLO (Vogt, arXiv:
! 1301.3395)
0.4 - - Coherent energy loss (Arleo et al., arXiv:1212.0434)
i with pp data parametrization
0ok Lk . - Gluon saturation (Fuji et al., arXiv: 13042221): Color
T ; E::: ::?fgj:: ”"_‘(:Ao::::'v:;;:n P Glass Condensate framework with CEM LO with
N TR l’lql°'l 1 L ..1 T saturation scale Q2 ,(x = 0.01)= 0.7-1.2 GeV/c?

4 3 2 414 0 1 2 3 4
ycms

Shadowing: backward rapidity data well reproduced, strong shadowing favoured at forward rapidity
Coherent energy loss: y-dependence well reproduced, better agreement with pure energy loss
CGC calculations underestimate the data
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J/y Rppo Vs transverse momentum (New)
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p-Pb \s,,= 5.02 TeV, inclusive J/y—pu*y
-4.46<y_ <-2.96, L =58 nb’
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=

=
- -

----------------------------------------------------------

backward rapidity

EPS09 NLO (Vogt)
- = ELoss with g =0.075 GeV?/fm (Arleo et al.)
—— EPS09 NLO + ELoss with g =0.055 GeV?/fm (Arleo et al.)

%

Backward rapidity

1

2 3 4 5 6 7 8
P, (GeV/c)

Rppp shows a small pr dependence and is close to unity

Systematic uncertainties
boxes: uncorrelated
shaded area: (partially) correlated
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JAy Rppb Vs transverse momentum (New)

Ko
o =
o 1.4 p-Pb | Sy = 5.02 TeV —- inclusive J/y — e'e, -1.37<y__<0.43
Ly = 52 b (] EPsos (R. vogt) Systematic uncertainties
1.2 . o boxes: uncorrelated
1 - mud-rapidity shaded area: (partially) correlated
L]
0.8 H
0.6
[ ]
0.4
0.2F ALICE
: PRELIMINARY
» L L 1 l 1 1 1 l 1 L L l 1 1 1 l 1 1 1 l
0 2 4 6 8 10
P, (GeV/c)
Backward rapidity

Rppp shows a small pr dependence and is close to unity

Mid rapidity
Rppo tends to increase with pr
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JAy Rppb Vs transverse momentum (New)

0
a
Q

c

1.4

-
—
-

p-Pb \s,,=

ALICE

PRELIMINARY

1.2F

0.8}
0.6

0.4}

0.2 P e R R S S S L

2.03<y_ <3.53, L,,=5.0nb"

= 5.02 TeV, inclusive J/y—p*y

EPS09 NLO (Vogt)
Ei# CGC (Fuiji et al.)
- = ELoss with q; =0.075 GeV/fm (Arleo et al.)
— EPS09 NLO + ELoss with q,=0.055 GeV?/fm (Arleo et al.)

0 1 2

Backward rapidity

Olllllllllllllllllllllllllllllllllllllll

3 4 5 6 7 8
P, (GeV/c)

Rppp shows a small pr dependence and is close to unity

Mid rapidity
Rppo tends to increase with pr

Forward rapidity

Systematic uncertainties
boxes: uncorrelated
shaded area: (partially) correlated

Rppoy Increases with pr and 1s compatible with unity for prlarger than 5 GeV/c
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JAy Rppb Vs transverse momentum (New)

backward rapidity mid-rapidity forward rapidity
gti‘; 1.4F I Z:l\ys"“:_::: ?v_’ ;n::':i,ve e CE%L 1.4 :— p-Pb |5, =5.02TeV = inclusive J/y — e'e’, -1.37<y,, <0.43 Cr.'ECLL 14F CF :.-:::):TS-:?L:;V;_:‘:::SM e
ST e [ L, =52ub" [] EPS08 (R. Vogt)
1.2
06l
0.4
r EPS09 NLO (Vogt) E ” _ e EPS09 NLO (Vogt)
0.2 - "= Flosswith g, 0078 G.eV’flm (hrieo o :L) 0.2 [ pRelLIEIEHE RY -2 (R ? :f;f::::t ; I;)0.075 GeV2/fm (Arleo et al.)
O T ,_,,E?siog,NlL(T +|E:.ols slw:thl q|° =:).(T5E: Gle\: ”lm,(AlrlTor',‘I;)l " B | | | | | i | | —.EPSOQ NLQ ¢°ELossvlmh q°=0.05|5 GeV’/fm(lArIeo etal)
1 1 1 | 1 1 L 1 1 1 1 1 1 1 L 0 111111111111 | I T T T T T U T WO TN T T T T T T T O
0123456p(7c|ewc)80246810012345678
' p. (GeV/c) p_ (GeV/c)
Backward rapidity
Rpypo shows a small pr dependence and is close to unity
Mid rapidity
Rppo tends to increase with pr
Forward rapidity

Rppb Increases with pr and 1s compatible with unity for prlarger than 5 GeV/c

At forward rapidity data favours a strong shadowing
Coherent energy loss model overestimates the suppression at forward rapidity for pr <2 GeV/c
CGC calculations underestimate the data in the full pr range
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A<p1?> = <p1Z>ppp, - <p12>pp for different event multiplicity

J/y pr broadening vs event multiplicity

measured with VOA

<p12>p, from interpolated pp distributions at Vs = 5.02 TeV

Systematic uncertainties
boxes: uncorrelated
box at unity: correlated
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VZERO-A amplitude (a.u.)
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— - 6"\ :
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J/y pr broadening vs event multiplicity

A<p1?> = <p1Z>ppp, - <p12>pp for different event multiplicity

measured with VOA

<p1’>pp from interpolated pp distributions at Vs =5.02 TeV

Systematic uncertainties
boxes: uncorrelated
box at unity: correlated

8 -
8 o w W
(\; 5 - inclusive J/y—p*u S
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VOA multiplicity (p-side)

A<p1?> larger at forward rapidity
A<p1®> increases with event multiplicity but saturates at 20-40% VOA multiplicity
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< e Data 10? E
9102 NBD-Glauber fit |
c Reaan, u=11.0,k=044
() N\
>
T . AUICE
10-3 \ o:;oi?ou X
50 100
10 —
\g o \2 o :
1052 3 % ) § g
2 o g o | T
| = N - wn
1 1 1 l 1 'l 1 l L 1 1 1 l 'l 1 L L l 1 1 1 1 I
0 100 200 300 400 500

VZERO-A amplitude (a.u.)

80 -
Ng 5F inclusive Jiy—py TN
> . m p-Pb\s,=502TeV,203<y_ <3.53, 0<p <15GeV/c JALICE
S 4r
Q .
Q. -
~ 3t
o 3
Q : LI
, 21 4] [#] 3]
= .
~~ -
o+ N
Q
- 0] TSRS
4F ® forward rapidity
-2
| | | | | |
80-100% 60-80%  40-60% 20-40% 10-20%  510%  0-5%

VOA multiplicity (Pb-side)

New

4PN Cynthia Hadjidakis
gSQISUADYE PHYSIQUE NUCLEAIRE

ALICE

Hard Probes 2013

November 82013

14



y(2S) measurements 1n p-Pb: [\|J(ZS)/J/\|/]©

counts per 50 MeV/c?

New
Pb 5.02 TeV ?3
p-Pb \s,,=5.02Te % p-Pb | s,,=5.02 TeV
0<p <15 GeV/c, -4.46<y_  <-2.96, L, =5.8 nb" JALICE | = 0<p <15 GeV/c, 2.03<y_ <3.53, L, =5.0 b’ ALICE
10% backward rapidity | 3 forward rapidity
S 10°|
. 2
Expected y(2S) in =
p-Pb at 5.02 TeV 3
- - - fitto data - - - fittodata
—— assuming [v(2S)d/v] , = [w(2S)W/y] —— assuming [w(2S)Iv],, = [W(2S)WIv] —=
NN T T N T T I T A T st v v a e v v bev s by v b v by v o by s a s
33 34 35 36 37 38 39 4 41 4cC 33 34 35 36 37 38 39 4 41 42
m,, (GeV/c?) my, (GeV/c?)
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counts per 50 MeV/c?

V(2S) measurements 1in p-Pb: [w(2S)/J/y]

10° |
b 2
10.015
- -~ fitto (¢p)
i QN
——...... assu m_B— O 01
lllllllJm

3.3 34 0.005

| L

-
—
-

-

l]]l]I]]]llllll]]lllll]l]ll]l]
—( )—
— —

Inclusive J/y, w(2S)—u*u

ALICE

PRELIMINARY

1

® pp \s=7 TeV (open symbol: reflected around y=0)
0<p_<20 GeV/c, Ly (2.5<y  <4)=1.35 pb™
" ® p-Pb \s,,=502TeV
0<p <15 GeV/e, L,y (2.03<y  <3.53)=5.0 nb”, L, (-4.46<y <-2.96) =5.8 nb™

llllillllilllllllIlllllllllllllllllllllllllllllll

5 4 3 2 -1 0 1 2 3 4

yCMS

New

<y, <353, L, =50nb" ALICE

forward rapidity

= [\4;(28)/J/\y]'»p +

llllllllllllllllllllllllll

3.7 38 39 4 41 42
m,, (GeV/c?)

[w(2S)/J/y]ppp clearly suppressed as compared to pp @ \s =7 TeV
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counts per 50 MeV/c?

New

V(2S) measurements 1in p-Pb: [\|J(ZS)/J/\|1]©

g Inclusive J/vy, y(2S) A2
_ N4 <y <353, L, =5.0nb" p..?ﬁfﬁfn
10° | = PRELIMINARY forward rapidity
:_ £L
4 T
- Systematic uncertainties
- boxes: uncorrelated
- shaded area: correlated
= = [w(2S)v] |
:_ ® ALICE, p-Pb, \ s, = 5.02 TeV (preliminary) : l : | I
3.3 C  m PHENIX, d-Au, | 5,,= 0.2 TeV (arXiv:1305.5516) 3.7 38 39 4 41 42
3 m,, (GeV/c?)
O :l L1 I L1 11 I L1 11 I | | I L1 11 I L1 1 1 I | | I L1 11 l L1 1 1 l L1 11
-5 4 -3 -2 -1 0 1 2 3 4 S
ycms
[w(2S)/TAy]ops clearly suppressed as compared to pp @ Vs = 7 TeV
v(2S) to J/y suppression also observed at RHIC at mid-rapidity
.!iupwm Cynthia Hadjidakis ~ Hard Probes 2013 ~ November 82013 1 5
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V(2S) measurements in p-Pb: Rppb  (uew )

Y(25) J
pv(2S) _ pl/w TpPb__Opp

pPb = T pPb 5 S¥(25)
pPb PP
5 : ‘
Q - - - _.|.'/._ . B .
'y 1 4 i p-Pb \ Sin= 5.02 TeV, inclusive J/wy, y(2S)—u*w, 0<pT<15 GeV/c Z/S Systematlc unc ertalntles
15 \L,, (-4.46<y__ <-2.96)=5.8nb", L (2.03<y__<3.53)=5.0 nb” p,,ellg},esn boxes: uncorrelated
=k shaded area: (partially) correlated
1 g box at unity: fully correlated
08
06
04
- EPS09 NLO (Vogt)
0.2 [ - - ELoss with g =0.075 GeV?/fm (Arleo et al.) o Jiy
[ — EPS09 NLO + ELoss with g =0.055 GeV?/fm (Arleo etal) 4 V(2S)
O-IJlllllll1lllllllllllllllllllllllllllllllllllll

4 3 2 4 0 1 2 3 4
ycms

The stronger suppression of y(2S) relatively to J/y 1s not described
by 1initial state CNM and coherent energy loss
— final state effect? Other mechanisms?
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Y'(1S) measurements: RB

‘g 150 p:;ti | Sun =3 55;22 TeV S
2  ALcE DAY s < — < Y(1S): ALICE preliminary
S ||, o Ny s = 290433 S T ALICE
5 1 My s = 9.45+0.02 GeV/c? - PRELIMINARY
§ - Wlﬂ Oy(1s) = 0.1610.022 GeV/c® e - EPSO09 at NLO (Vogt)
YT ¥2Indf = 1.07 =
50— 1[ e
i | - ° Eloss (Arleo et al.)
A A -.t+111+1T*TT.1 1++ 3 =
e e e e e s - ° EPS09 at LO PDF central set
2 - n central se
M, (GeV/c?) - (Ferreiro et al.)
- ) nPDF low shadowing set
E—- o} nPDF high shadowing set
= ® nPDF low EMC set
- nPDF high EMC set
- 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l L 1 1 1 1 L 1 1 1
0.5 1 1.5 2 2.5 3
Reg
RrB 1s compatible with unity and larger than the J/y Rrg = 0.600.01(stat)£0.06(syst)
Limited statistics does not allow to discriminate among models
.J!upwm Cynthia Hadjidakis ~ Hard Probes 2013 ~ November 82013 1 7
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Y'(IS) measurements: Rppb

0
m% ' 4 p-Pb |s,, = 5.02 TeV %
e Inclusive Jiw—u*u’, pT>0 (arXiv:1308.6726)
~ " i ALICE ' inti
15 e Inclusive Y(1S)u'w, p >0 (preliminary) ~ ALILE | Systematic uncertainties

boxes: uncorrelated
shaded area: (partially) correlated
box at unity: fully correlated

—‘lll!lllll
i

0.8/ $ R S
0.6 lbgﬁ
04— EPS09 at LO: Ferreiro et al.
- Shadowing: Y(1S): Eur. Phys. J. C (2013) 73:2427
0.2
- Shadowing: J/y: arXiv:1305.4569
0_1-1111llllllll[lllllllllllllllllllllllllllllllll
-4 -3 -2 -1 0 1 2 3 4
ycms

Y'(1S) seems more suppressed than predicted by shadowing (CEM+EPS09 NLO and
CSM EPS09 LO shown here) or coherent energy loss models but in agreement within
the large fully correlated uncertainty from pp cross-section energy interpolation
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[ atest Pb-Pb measurements
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Fraction of non-prompt J/y at mid-rapidity

\m 1 LI ] I I I | L L L ] I I I | I_
-@- ALICE Preliminary Pb-Pb, \s,,=2.76 TeV |y|<0.9, 0-80% E
0.9 [ &~ CMS PbPb, |s,,=2.76 TeV |y|<2.4, 0-100% ]
£ 10* o ALICE pp, \s=7TeV, |y |<0.9 .
e OLR ‘. Jiy .
g ity all 2.92 < M(e'e) < 3.16 GeV/c* 0.8~ y ATLAS pp, 1s=7 TeV, ly, [<0.75 -
[} —
L fit, prompt J/y x%/dof = 0.982 a CMS pp, 1s=7TeV, |y |<0.9 .
E e fit, J/y from b-hadrons 0.7 Jiy .
w 10° ——— fit, background . o CDF pp, 1s=1.96TeV, |y, |<0.6 { l N
ALICE Pb-Pb, \s,,, =2.76 TeV 0.6 ]
\0? 2<p <10GeV/c
centrality 0-10% F § ALICE 0.5

rrrryprrrryrrryyprrrryrrreyprerrryrrreyyvrevyrerrryered
I I I I I I I I I
i '

PERFORMANCE ﬁ#- —:

y L -

ALICE .

0.3 PRELIMINARY -

’ I “l E

0.2 -]

\ | 1 I I —
2000 4000 I _
pseudoproper decay length (pm) 0.1 _‘_‘#m;éIE o=
0 L1 11 I 1 1 1 L1 1 11 I 1 1 | L1 l:

1 10 p. (GeV/c)

ALICE measured fraction of non-prompt J/y at mid-rapidity in Pb-Pb for 2 < ptr <10 GeV/c
— Similar value and pr dependence in Pb-Pb and pp
— B feed-down contribution has a negligible effect on nuclear modification factor at low pr

Raa on beauty will come shortly!
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JAy Raa vs ptfor most central collisions

New ALICE, arXiv:1311.0214
1 4 " Inclusive J/y—e‘e :tt 1.4 i
- M ALICE Preliminary, Pb-Pb, | 5,,=2.76 TeV, |y|<0.8, centrality 0-40% o - Pb-Pb s, =276 TeV and Au-Au {s,,, =0.2TeV
1 2 s ¢ PHENIX, Au-Au, \s,,=0.2 TeV, ly|<0.35, centrality 0-40% 1.2 B B ALICE Jly — u*u’, 2.5<y<4, centrality 0%—20% global syst. = + 8%
. i mld—rapldlty . 4 PHENIXJy - p'u, 1.2<|y|<2.2, centrality 0%—20%  global syst. = + 10%
| S S [ 1T
: forward rapidity
0.8F ‘l’ 0.8
0.6F m 061 |E| H
0.4 —@——@——@— 04" CI
0.2 l 02-@m @ B ['F
I : : : I : : : I : : : l O:I||||||||||||||||||||||||||||||||||||]|
0 2 4 (GeV /60) 0 1 2 3 4 5 6 7 8
Py p. (GeV/c)
JAy less suppressed at low prthan high pr
Different pr dependence of Raa at LHC and RHIC
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JAy Raa vs ptfor most central collisions

New ALICE, arXiv:1311.0214
§ 14 " Inclusive J/y—e'e’ < 1.4 - _
C - W ALICE Preliminary, Pb-Pb, | s,,=2.76 TeV, |y|<0.8, centrality 0-40% m< i Inclusive J/y — w’, Pb-Pb ysy, = 2.76 TeV
19 - ¢ PHENIX, Au-Au, | 5,,=0.2 TeV, ly|<0.35, centrality 0-40% 1.2 W ALICE (arXiv:1311.0214), centrality 0%~—20%, 2.5<y<4 global sys.= + 8%
. i mld—rapldlty - w Transport model (Y.-P. Liu & al, PLB 678 (2009) 72)
| S S [ 10 o
- i forward I‘apldlty ----- Primordial J/ ¢ (w/ shadowing)
08 N ‘i‘ 0.8 N S U e Regeneration J/ y (w/ shadowing)
0.6 W 0.6
0.4 —@——@——@-— 04"
; —$— : W\\
O.2p 0.2} e
6 * * : é : * : 4l * * * é O:IIII|IIII|III[|I.III+IP+I1J.LJ|I|LJILJIII
(GeV/c) 0 1 2 3 4 5 6 7 8
Py P, (GeV/c)
Jhy less suppressed at low prthan high pr
Different pr dependence of Raa at LHC and RHIC
Model:
- Transport (Zhao et al.): suppression and regeneration, with or without shadowing
— Regeneration contribution important for pr < 3 GeV/c and negligible at larger pr
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J/y p-Pb measurements extrapolated to Pb-

Hypothesis
_ J/y production mechanism (2— 1 kinematics) = similar x, in Pb for p-Pb@\sxn=5.02 TeV and Pb-Pb@Vsnn=2.76 TeV
despite different energies and rapidity domains Shad Shad
- Factorization of shadowing effects in p-Pb and Pb-Pb = Rpvpr = Rppb(1V>0) x Rppo(V<0) = Si¢ = Rpvpb / Rpbpb

New

Shad
Note: Rpupy 1s Integrated over centrality and is compared to Rpppy for different bins in centrality [0-40%] and [0-90%]

. 0
§ 1 4 " Inclusive J/y—e’e a 14 - ALICE inclusive J/y—u'y’
Q: R A Pb-Pb,\s,=276TeV, |y_ |<0.8, centrality 0-40% —_— Q:& “F [T @ Ry, (203<y, <3.53)x R, (-4.46<y _ <-2.96), |S,,=5.02 TeV
e i p-Pb, |5,,=5.02 TeV, -1.37<y__ <0.43 - i (preliminary)
) Ny 1 2 = cms E 1 2 A Rouor (2'5<ycau<4' \ Sy= 2.76 TeV, 0-90%)
g. ' i § 8‘ ' (submitted to arXiv)
m : mo_ o
~ | it BebetetitIEIEIITITIIIIEIIEIELINIEEL IRty CEEELILEEetet ] T o SO
s x .
N gp i forw backw
0.8F — & (p-Pb)¥*™x(p-Pb)

0.8
(p-Pb)* <H—=H=—H— Pb-Pb

0.6 — IIJ Pb-Pb 0.6 E B forward rapidity
0.4F @ _m_ 0.4F —H—f— i @

: mid-rapidity i
0'2 '_ PRELIMINARY 02 -_hypolhesis: factorization of shadowing effects from the two
: - nuclei in Pb-Pb and 2->1 kinematics for J/y production
PR SN S NN TN SN TR N SN SN TN SN SN SN S N S S S W' OpllllIlllIIlIlllllllIllllIllllllllllllll
0 2 = 6 8 10 0 1 2 3 4 5 6 7 8
P, (GeV/e) p. (GeV/c)
At pr>7 (4) GeV/c at mid (forward) rapidity, small %fgects from extrapolated shadowing
At low pr, less or same suppression in Pb-Pb than Rbbpo
— Rpopp enhanced 1f corrected by such shadowing effects
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J/y p-Pb measurements extrapolated to Pb-

Hypothesis
_ J/y production mechanism (2— 1 kinematics) = similar x, in Pb for p-Pb@\sxn=5.02 TeV and Pb-Pb@Vsnn=2.76 TeV
despite different energies and rapidity domains Shad Shad
- Factorization of shadowing effects in p-Pb and Pb-Pb = Rpvpr = Rppb(1V>0) x Rppo(V<0) = Si¢ = Rpvpb / Rpbpb

New

Shad
Note: Rpupy 1s Integrated over centrality and is compared to Rpppy for different bins in centrality [0-40%] and [0-90%]

18—

Q:§ 145 Inclusive J/y—e'e | ) o : ALICE inclusive J/y—u*y S, = 'F'P—bpback

- A Pb-Pb,\s,=276TeV,|y_ |<0.8, centrality 0-40% —_— 16F 'y R:P': X Rgpb‘"
o T s p-Pb, \s,,=5.02 TeV, -1.37<y__ <0.43 i
— - e ! Ropon: | S,0=2.76 TeV, 2.5 4, 0-90% (submitted to arXi

> 1 .2 14L pope’ | S =276 TeV, 2.5<y <4, (subm o arXiv)
n:o- . ) i ™ R | $,,=5-02 TeV, 2.03<y,_,<3.53 (preliminary)
~ | Rt | e e T PP P T PP PEPTTEERETTTE | EECEEEETTTREREEE 12F Ripo " | $)y=5.02 TeV, -4.46<y__ <-2.96 (preliminary)
: : [ total uncertainty
0.8F ( _Pb)z 1 e e

: 0.8 1
0.6 5 IIJ Pb-Pb e : 4H> forward rapidity
o.4i—@ o o —-

0ol mid-rapidity 0.4F H H
L PRELIMINARY 0.2 [ hypothesis: factorization of shadowing effects from the two
i - nuclei in Pb-Pb and 2->1 kinematics for J/y production
PR SN S NN TN SN TR N SN SN TN SN SN SN S N S S S W' O-IIII'IllllllllllllllllllIllllllllllllll
0 2 4 6 8 10 0 1 2 3 4 5 6 7 8
P, (GeV/ce) p_(GeV/c)
At pr>7 (4) GeV/c at mid (forward) rapidity, small %fctl‘ects from extrapolated shadowing
At low pr, less or same suppression in Pb-Pb than Rbbpo
— Rpopp enhanced 1f corrected by such shadowing effects
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Jy vavs pr

0.3 ALICE, PRL 111(2013), 162301
A .
> - @ ALICE (Pb-Pb \s,, = 2.76 TeV), centrality 20%-60%, 2.5 <y < 4.0

| - Y. Liu et al., b thermalized
~ mmmma Y. Liu et al., b not thermalized

— . X.Zhao et al., b thermalized VQ(pT) — <C052(¢) — w))(pT)

0.2

Models:

- Transport (Zhao et al./ Liu et al.)
models: suppression and J/y from
regeneration, different o and/or
shadowing hypothesis

global syst. = + 1.4%

IIII|IIIlIIIIIIIIIIIIIIIIIIIIIIIIII‘T‘IIIIIIII'IIII

O_ 1 2 3 4 5 6 7 8 9 10
P, (GeV/c)

Non-zero J/y v, observed at intermediate p, for semi-central collisions

v2 complements Raa: both are qualitatively well described by transport models including
regeneration
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Y'(1S) measurements at forward rapidity

<14 <1.4 ) -
m< : ALICE: Pb‘Pb \SNN - 2-76 TeV, Lim - 69 l.lb-1 m< : Pb'Pb \SNN - 2.76 TeV, |nCIUS|Ve T(1S), pT>0 GeV/C
1.2 Inclusive Y (1S), 2.5<y<4, p_>0 GeV/c 1.2 A ALICE:L =69 ub™, 0%-90%
- ~ ALICE
- HLICE Uncorrelated syst. [ | Correlated syst. [ eacummnary ¥ CMS:L =150 pb™, 0%-100%
Afme e T s L] LR R T e R RR TR RO P REEERRRRRPPRR
0.8| 0.8
0.6~ m 0.6 I
0.4 — 20%-90% m 0.4 — $ _$_ _$_ |
0.2 0.2 :_ Open: reflected
T 0%-20% T B Uncorrelated syst. [ | Correlated syst.
0_""I'"'I'"'I""I""I"'II""I 0_|||||||||||||||||||||||||||||||||||||||||
0 50 100 150 200 250 300 3?0 -4 -3 -2 -1 0 1 2 3 4
<Npart y
Suppression increases for most central collisions
Small rapidity dependence as compared with CMS
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RAA

Y'(1S) measurements at forward rapidity

1.4 1.4
- A ALICE: Pb-Pb\s, =276TeV,L =69 ub” & Pb-Pb \s, = 2.76 TeV, inclusive Y(1S), p_>0 GeV/c
1.2— Inclusive T(1S), 2.5<y<4, pT>0 GeV/c 1.2 [ A ALICE:L =69 le-1 0%-90%
- ALICE r int ’
[ PRELIMINARY Uncorrelated syst. [ | Correlated syst. " paecmivary W CMS:L, =150 ub™, 0%-100%
1 e e
0.8 0.8
0.6 0.6 I
0.4 04 _ﬁﬁu 43}44}
— A. Emerick et al., Eur. Phys. J. A48 (2012) 72 B
0.2 — and private communication - Open: reflected
. — . . . . 0.2 I
[ - Hggéeﬁérg?éé’ "ption — 'II?chItg}ordlal B B Uncorrelated syst. [ | Correlated syst.
0_'—""_'-l-'--'-'-'_T-'-'-'-T-I-'-'--'-'-I_'--'-'-'-T-'-'-'--'-l-'-'--'-'-l- 0_|||||||||||||||||||||||||||||||||||||||||
0 50 100 150 200 250 300 <N35§) -4 -3 -2 -1 0 1 2 3 4
y
part

Models:

- Rate equation approach (Emerick et al.): suppression from dissociation and Y'(1S) regeneration (small contribution), various
absorption cross-sections (0 and 2 mb)

- Hydrodynamic model (Strickland): thermal dissociation and dynamic model, different hypothesis for the initial temperature
profile suppression and the shear viscosity, no initial or final state cold nuclear effect

Rate equation model in good agreement with ALICE data
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Y'(1S) measurements at forward rapidity

A ALICE: Pb-Pb\s,, =2.76 TeV, Lint =69 ub™’ m::‘ i B Pb-Pb s, =2.76 TeV, inclusive Y (1S), pT>0 GeV/c
Inclusive Y (1S), 2.5<y<4, p_>0 GeV/c 1.0 A ALICE:L,_ =69 ub", 0%-90% (open: reflected)
B HI.ICE — ﬂI.ICE v CMS:L = 150 ub™, 0%-100%
. PRELIMINARY Uncorrelated syst. [ | Correlated syst. . PRELIMINARY - Uncorrelated syst. [ Correlated syst
0.8 8
0.6 AN
0.4/ M. strickland, arXiv:1207.5327 _m 0.4 _—$ _ﬁ\ /${$
~ Boost-invariant plateau Gaussian profile ~ M. Strickland arXiv:1207.5327
0.2 — 4nn)/s = 3 -=-=4mm/s =3 0'2::_ _ _
L ——4nn/s =2 - == 4nn/s =2 & Boost-invariant plateau —4n/s=3 ——4m/s=2 —4nn/s=1
[ — 4|»7|:T]/S =1 | | - l47L”T]/S =1 | | | ~ Gaussian profile -=4mm/s =3 - = 4nn/s = 2 = =4nn/s =1
e e e R —l L B L vovovv bvv v v by v v v b v v v v bvov v v b by o
% 50 100 150 200 250 300 N35§) L S S S 0 1 2 3 4
part y

Models:

- Rate equation approach (Emerick et al.): suppression from dissociation and Y'(1S) regeneration (small contribution), various
absorption cross-sections (0 and 2 mb)

- Hydrodynamic model (Strickland): thermal dissociation and dynamic model, different hypothesis for the initial temperature
profile suppression and the shear viscosity, no initial or final state cold nuclear effect

Rate equation model in good agreement with ALICE data
Hydro model reproduces well ALICE data but not both ALICE and CMS data
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Conclusions

Quarkonium production is used as a probe of the cold nuclear matter effects in p-Pb and
of the hot medium formed in heavy-1on collisions

First p-Pb measurements
- J/y measurements support a strong shadowing at forward rapidity and/or the
coherent energy loss model
- y(2S) suppressed relatively to J/y by up to 45% at backward rapidity: final state
effect? Other mechanism in p-Pb?
- Y (1S) measurements show a similar suppression to the J/y but large uncertainties
(pp interpolation, limited statistics) do not allow to constrain models

Latest Pb-Pb measurements

- J/y : Raameasurements show a different behaviour wrt lower energy measurements.
Models including J/y production from deconfined charm quarks in the QGP phase
reproduce well the Raa. The observation of a non zero vz 1s also 1n agreement with
expectations from (re)generation models.

- Y'(1S) Raaat forward rapidity: combined with CMS data, results show a suppression
with a small rapidity dependence

More measurements to come, stay tuned!
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pp cross-section interpolation at 5.02 TeV

J/\y cross-section
Forward rapidity:
Energy interpolation of pr and y-dep. with ALICE forward rapidity data (@ 2.76 and 7 TeV
Rapidity extrapolation due to rapidity shift (0.5) in p-Pb
CEM and FONLL calculations used to validate the empirical functions used
ALICE + LHCb, public note in preparation
Mid-rapidity:
Energy interpolation at mid-rapidity with PHENIX @ 200 GeV, CDF @ 1.96 TeV, ALICE @ 2.76 and 7 TeV
<pr> interpolation and pr extrapolation with both forward and mid-rapidity data from PHENIX @ 200 GeV,
CDF @ 1.96 TeV, ALICE @ 2.76 and 7 TeV, CMS @ 7 TeV, LHCb @ 2.76, 7 and 8 TeV
FE. Bossu et al., arXiv:1103.2394

[w(2S)/J/y] ratio Systematics
No energy and rapidity dependence of [w(2S)/J/y] in pp assumed. Systematics
evaluated with CDF @ 1.96 TeV and LHCb @ 7 TeV Iy (y0) 6-17%
- 0
Y'(1S) cross-section Thy (y~0) 16-27%
Energy interpolation with mid-rapidity data from CDF @ 1.8 TeV, DO @ 1.96
TeV, CMS @ 2.76 and 7 TeV [w(2S)/I/w] (y>0) 4 9%
Rapidity extrapolation: Pythia tunings selected with rapidity dependence of
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Jy Raa vs centrality

ALICE, arXiv:1311.0214

AA
N

[ ALICE Pb-Pb |5, = 2.76 TeV
e Jy e lyl0.8, p >0 GeVic global syst.= + 13%

W Jy >, 25<y<d, 0<p <8 GeV/c  global syst.= + 15%

R
~
== =Sik

1 H """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
0.8
: §
0.6 =
0.4

50 100 150 200 250 300 350 400
(N

o

O
N
O LI I LI l LI I LI l LI I

part>

Forward rapidity: clear J/y suppression with no centrality dependence for Npart > 100
Mid-rapidity: no significant dependence with centrality but large uncertainty
Larger suppression at forward rapidity
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Jy Raa vs centrality: comparison with PHENIX
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global syst.= + 15%
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hypothesis

thermal model, all J/yy formed at hadronization, different Gec

- Statistical model (Andronic et al.)

d more than

suppression an

(Ferreiro) models

50% of J/y from regeneration for most central events, different c.c and/or shadowing hypothesis

- Transport (Zhao et al./ Liu et al.) and comovers+recombination
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J/W Raa vs 'y

< 1.4
m< | Inclusive J/y, Pb-Pb {s,, = 2.76 TeV
1 2 — B ALICE (arXiv:1311.0214) centrality 0%—90%, 0<pT<8 GeV/c global syst.= + 8%
i @® ALICE (arXiv:1311.0214), centrality 0%—90%, |y|<0.9

0.4 B Shadowing in Pb-Pb (s, = 2.76 TeV E E

— EPS09 shadowing (PRC 81 (2010) 044903), p_>0 GeV/c

0 2+ nDSg shadowing (NPA 855 (2011) 327), p_>0 GeV/c
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Suppression more important at forward rapidity

Shadowing models do not account for this rapidity decrease of Raa
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J/y Raa vs prat mid-rapidity

é 1 4 - Inclusive J/y—e'e

m ) B ALICE Preliminary, Pb-Pb, \ s,,=2.76 TeV, |y|<0.8, centrality 0-40%
¢ PHENIX, Au-Au, \s,,=0.2 TeV, |y|<0.35, centrality 0-40%

+ STAR, Au-Au, \s,,=0.2 TeV, |y|<1, centrality 0-60%
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p-Pb measurements extrapolated to Pb-Pb

Hypothesis
2—1 kinematics of J/y production Shad
Factorization of shadowing effects in p-Pb and Pb-Pb = Rpupb = Rppb(X1) x Rppb(x2)

Kinematics
p (x1) + Pb (x2) = JAy (v, pr) with x12= N(m?+p12) / Vsxn exp (£Vems)

Rppb (Vsnn= 5.02 TeV, y<0, pr) = G(x1)
Rppb (Vsnn= 5.02 TeV, y>0, pt) = G(x2)

gluon x 1n nucleus X1 X2
p-Pb @ 5.02 TeV and -4.46<yems<-2.96 | 1.2-5.3 102 i = gluon momentum fraction
p-Pb @ 5.02 TeV and 2.03<yems <3.53 - 1.9-8.3 105 X1, x2 probed 1n nucleus similar
Pb-Pb @ 2.76 TeV and 2.5<y<4 1.2-6.1 102 2.0-9.2 10° in p-Pb @ 5.02 TeV and Pb-Pb

2.76 TeV
p-Pb @ 5.02 TeV and -1.37<ycms <0.43 [ 4.0 104-2.4 103 | 4.0 104-2.4 103 @

Pb-Pb @ 2.76 TeV and -0.8<y<0.8 5.0104-2.5103 | 5.0 104-2.5 1073

Cold nuclear matter contribution in Pb-Pb

Rpops (Vsnn=2.76 TeV, », pr)
= G(x1) x G(x2)
= Rppb (Vsnn= 5.02 TeV, y<0, pr) x Rppb (Vsan= 5.02 TeV, y>0, pr)
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V(2S): comparison to PHENIX

Relative suppression:
[(W(EZS) I ylpal [W(2S)/ Ty ]pp

Sial = k: Inclusive J/y, y(2S
o™ 1.4 [-p-Pb 5= 5.02 TeV, inclusive J/y, 4(2S)->u'w, 0<p <15 GeV/c = 0.9 - nclusive J/y, y(2S)
- ~~ — p—
| L, (-4.46<y_<-2.96)=58nb", L, (2.03<y_ <3.53)=5.0 nb" c’/)?\ : ALICE
— - PRELIMINARY
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i A (2S) (ALICE preliminary) 02F e ALICE, p-Pb, \ s,,= 5.02 TeV (preliminary)
0.2 JAp (PHENIX, d-Au, |s,,=0.2TeV, arXiv:1305.5516) " m PHENIX, d-Au, | s,,= 0.2 TeV (arXiv:1305.5516)
L v (2S) (PHENIX, d-Au, |[s,,=0.2TeV, arXiv:1305.5516) 0.1 .
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Inclusive J/y 1n p-Pb:

comparison to LHCb

51400 =10 ¢
=2 p-Pb \s,,= 5.02 TeV, inclusive J/y—pu*y § p-Pb \s\,= 5.02 TeV, inclusive J/y—p*p
> 1200 ALICE: 0<p_<15 GeV/ iv: e
) i . : O<p < eV/e, (arXiv:1308.6726) . -
IS i . LHCb: 0<p_<14 GeV/c, (arXiv:1308.6729) g —.— e ALICE: 2.03<y_ <3.53,arXiv:1308.6726
o ! T S, e LHCb: 2.0<y <3.5,arXiv:1308.6729
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J/y Rppo as a function of rapidity

m%. ) p-Pb\s,,, = 5.02 TeV
ALICE arXiv:1308.6726: inclusive J/y—pu*u’, 0<p <15 GeV/c
Ly (-4.46<y_ <-2.96) =5.8nb", L, (2.03<y <3 53) = 5.0 nb™

ALICE Preliminary: inclusive J/y—e‘e’ p>0 GeV/c
Ly (-1.37<y__ <0.43) = 52 ub™
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