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Quarkonium in A-A

= Ultrarelativistic heavy-ion collisions = high energy densities.

= Quark Gluon Plasma: deconfined state of quarks and gluons.

Quarkonium as a probe of deconfinement:

v’ Created in the early stages of the collision.
v’ Suppressed by Debye screening.
v Different radii & bounding energies - sequential suppression.
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Quarkonium in A-A

= Ultrarelativistic heavy-ion collisions = high energy densities.

= Quark Gluon Plasma: deconfined state of quarks and gluons.

Quarkonium as a probe of deconfinement:

v’ Created in the early stages of the collision.
v’ Suppressed by Debye screening.

v Different radii & bounding energies - sequential suppression.

Quarkonium production in A-A previously studied
by different experiments:

[ Significant J/{p suppression beyond the Cold
Nuclear Matter effects.

[ Suppression is practically +/s - independent.

Qd Is quarkonium regeneration playing a role?
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Quarkonium in A-A

= Ultrarelativistic heavy-ion collisions = high energy densities. ‘QQQ
* Quark Gluon Plasma: deconfined state of quarks and gluons. Q

Quarkonium as a probe of deconfinement:

J
v’ Created in the early stages of the collision. r g
v’ Suppressed by Debye screening. \ee Q Q Q% Q

v Different radii & bounding energies = sequential suppression.

€xogamous r1c gCllCl"d[iOll

What can we expect at the LHC?

[a—

1. New collision energy regime
=>» larger suppression?
2. N_,z/central collision = 10 X RHIC
=» measurable effects from regeneration?

sequential suppression

J/ Production Probability

Energy Density
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The ALICE experiment
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The ALICE experiment
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The ALICE experiment

SOLENOID RACKIN MUON
swover]  Losageee] Lages

\ : / TRIGGER
0 side CHAMBER!

Muon Spectronster S
-4.0< y'< _2.\5 ol
down top;=0

2

Quarkonia:
u* p - channel

ZDC

~118m fom LP.

C side

TOF | [PHOS | [ Tpc | [ S | [ DIPOLE MAGNET

5th International Workshop on Heavy Quark Production in Heavy-ion collisions



Trigger, event selection and centrality

> J/ — ee:

2010 + 2011 data set: Minimum Bias (MB) and
centrality triggered events = L, , = 15 ub.

2010 MB trigger: signal in two hodoscope
scintillators (VOA and VOC) and in the outer layer of
a pixel detector (SPD) = L, , = 2 ub.

2011 Centrality triggered events = L, , = 15 pub.

> T, Y(2S) - pp:

2011 data set: dimuon events from the muon
trigger, L;,, = 70 ub™.

Centrality estimation is based on a Glauber
model fit of the VO amplitude.

5th International Workshop on Heavy Quark Production in Heavy-

""" t ALICE Performance
.7/05/2011

+ Data

Glauber fit
NBD x f N_,, + (1-f)N
1=0.194, 1=29.003, x=1.202 P2

‘ﬂnw

Q

n

40-50%

30-40%

M N (R W L o
0 2000 4000 6000 8000 1000012000 1400016000 18000 20000
VZERO Amplitude (a.u.)

jion collisions



pp measurement at /s = 2.76 TeV
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Reference from pp
collisions is needed!

Both at forward and
midrapity.

Counts per 40 MeV/c?

25 <y < 4.0: NRQCD
calculations describe the

measured d?c/dydp; at
7 and 2.76 TeV.

pp reference is the
main source of
systematics in the R, :
* 9% for J/ - .
* 26% for J/ — ee.
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entries per 40 MeV/c?

entries per 40 MeV/c?
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J/ — ee in Pb-Pb: Analysis

v J/b  yield obtained by subtracting the
background from the opposite sign
dielectron invariant mass spectrum using
the mixed event technique.

v' The MC signal includes the bremsstrahlung
of the electrons in the detector material.

v’ Signal extracted in three centrality bins:
0-10%, 10-40% and 40-80%.
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efficiency

J/b — ee in Pb-Pb: Analysis
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v J/b  yield obtained by subtracting the
background from the opposite sign
dielectron invariant mass spectrum using
the mixed event technique.

v' The MC signal includes the bremsstrahlung
of the electrons in the detector material.

v’ Signal extracted in three centrality bins:
0-10%, 10-40% and 40-80%.

v' Efficiency  computed HIJING

enriched with J/.

using

v' Little dependence on the centrality.
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J/ — pp in Pb-Pb: analysis

2011 statistics allows the extraction of J/ yields
in narrow y, pr and centrality bins.

ALICE

PERFORMANCE
22/05/2012

Yield extracted by fitting the wunlike sign
invariant dimuon mass spectrum:

Events/(50 MeV/c?)
(o))
o

Pb-Pb, |\ s,,,= 2.76 TeV
2.5« yJ“w <4

N,,,= 39502 + 815

v' Signal: modified Crystal Ball.
v Background: different functions. Also
subtracted using the event mixing technique.

20 G,,=75.1+ 1.6 MeV/c®
S/B (30) = 0.212 + 0.004

10

I\!\‘[Ill‘\[\lll\\\l[lll‘\\
4¢I\l\‘LIII‘JL\Ill\\\ILIJl‘J\IL

25 S s Results are then combined to obtain a mean

weighted Ny, and to extract systematic
uncertainties on signal extraction.
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J/ — pp in Pb-Pb: analysis

2011 statistics allows the extraction of J/ yields
in narrow y, pr and centrality bins.

0<p<icovi + nkp(mm ] Yield extracted by fitting the wunlike sign
invariant dimuon mass spectrum:

v' Signal: modified Crystal Ball.
v Background: different functions. Also
subtracted using the event mixing technique.

Results are then combined to obtain a mean
weighted Ny, and to extract systematic
uncertainties on signal extraction.
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J/ — pp in Pb-Pb: analysis

2011 statistics allows the extraction of J/ yields
in narrow y, pr and centrality bins.

0<p<iceve + ”RMGE\HC ] Yield extracted by fitting the wunlike sign
' invariant dimuon mass spectrum:

v Signal: extended Crystal Ball.
v Background: different functions. Also
subtracted using the event mixing technique.

we siw (éewi% Results are then combined to obtain a mean

¢ o5 weighted Ny, and to extract systematic
z uncertainties on signal extraction.

0of rmae: Acceptance x efficiency values are obtained by

I embedding MC J/i into real events.

Embedding MC J/w — up
in min. bias Pb-Pb | s,,=2.76 TeV

saanosoe  ——  Rapidity bins: detector acceptance.
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J/ — pp in Pb-Pb: analysis

2011 statistics allows the extraction of J/ yields
in narrow y, pr and centrality bins.

0<p<iceve + ”RMGE\HC ] Yield extracted by fitting the wunlike sign
' invariant dimuon mass spectrum:

v Signal: extended Crystal Ball.
v Background: different functions. Also
subtracted using the event mixing technique.

35 4 4.5
m, @Gevic) Results are then combined to obtain a mean

y 016 weighted Ny, and to extract systematic
£y uncertainties on signal extraction.
0.14 E— — B o .
T . Acceptance x efficiency values are obtained by
013 o 5
: embedding MC J/i into real events.
012
E Embedding MC J/y — pp
0.11 [ inmin. bias Pb-Pb | s,,=2.76 TeV . . .
st 008 Govi ALICE Rapidity bins: detector acceptance.
01 20/05/2012
0-1lll110.“1210“IISID““410lIHSIOI“IGIO““l“”I““

Tty oo’ Weak centrality dependence.
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ALICE, Pb-Pb | 5,y = 2.76 TeV 1
% ® 1yI<0.9,p >0 GeVic, L = 15 b % ALIGE Preliminary, Pb-Pby sy, =2.76 TeV, L =70 ub

ALICE “Cl JALICE

PRELIMINARY

m  Inclusive J/y, 2.5<y<4, 0<p <8 GeV/c  global sys.=+ 14%
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RAA

Results: J/1 R, 5 Vs centrality

1.4r

ot @

r ALICE ©

[[ PRELIMINARY

il

ALICE, Pb-Pb s, = 2.76 TeV
ly|<0.9, p.>0 GeVic, L _ =15 ub’

PHENIX (PRL 98 (2007) 232301), Au-Au\s,, = 0.2 TeV
ly|<0.35, pT>U GeV/c global sys.=+ 12%

L T

0.4 :— @
0.2F ¢
O : 111 l L1 | 111 | L1 1 | L1 1 | 111 l L1 1 | 111
0 50 100 150 200 250 300 350 400
<Npart>

ALICE O

PRELIMINARY

ALICE Preliminary, Pb-Pb {5, = 2.76 TeV, L,=70 ub’!
Inclusive Jiy, 2.5<y<4, O<pT<8 GeV/c global sys.=+ 14%
PHENIX (PRC 84 (2011) 054912), Au-Au{S = 0.2 TeV
Inclusive Jiy, 1.2<y<2.2, p >0 GeV/c  global sys.=+9.2%

No significant centrality dependence within errors.

No significant centrality dependence for N

part

> 100.

Ha g
"Fe w0
TS T T T T T N S A S
50 100 150 200 250 300 350 400
N,

R, in the most central collision from ALICE is ~3 times larger than at PHENIX.

ALICE
RAA

~ 3 x RPHENIX g

part

> 200.
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RAA

Results: J/U R, 4 vs centrality

. 1.4
1.4 F ALICE Preliminary, Pb-Pb |s,,, =2.76 TeV, L = 15 ub’' :E 8 ALIGE Preliminary, Pb-Pb\s,, = 2.76 TeV, L= 70 ub"
- % @ ALICE, ly|<0.9,p.>0 m - % | Inclusive Jiy, 2.5<y<4, 0“97(8 GeV/c  global sys.=+14%
2 [ —— Stat. Hadronization Model (A. Andronic & al., JPG 38 (2011) 124081) 192 L Stat. Hadronization Model (A. Andronic & al., JPG 38 (2011) 124081)
1 «& [ ALICE /2 Transport Model (X. Zhao & al., NPA 859 (2011) 114 & priv. comm.) - [ ALICE / Transport Model (X. Zhao & al., NPA 859 (2011) 114)
| PRELIMINARY .. Transport Model (Y.-P. Liu & al, PLB 678 (2009) 72) | PRELIMINARY 2 Transport Model (Y.-P. Liu & al, PLB 678 (2009) 72)
- s Shadowing+comovers+recombination (E. Ferreiro, priv.comm.)
o %,
L7 7z do /dy=0.25 mb
0.8 0.8 — N, G
0.6 0.6 Q S
- 5
r [ do . /dy=0.15mb
0.2+ 0.2
07\|\||\\|\‘|\\||\|\|||\|\||\\|‘||\\|\\|\ 0\\\\||||\|\\\\|\||\||||\‘\\\\‘\||||\\\\
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 35?\/ 400
{ part part

Statistical Hadronisation Model: prediction for two do.z/dy.

Transport Models: different rate equations of J/{ dissociation and regeneration
in QGP, in both cases more than 50% of measured yield in the most central
collisions due to J/{ regeneration, the rest is from initial production.

Green band: includes shadowing, comovers and recombination.

Need to measure Cold Nuclear Matter effects.
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Results: ]/ R, vs centrality, y bins

< 1.4 - <1.4
< r ALICE Preliminary, Pb-Pb | s, = 2.76 TeV, L, = 70 ub” CC-:E T Inclusive J/W O<,D <8 GeV/c %
m 12 E % m Inclusive Jhy, centrality 0%-90%, 0<p <8 GeV/e  global sys.=+6% 12 . Pb-Pb | S=2.76 Te\T/, L=70 |,1b'1, global sys.=+6%
=L ALICE ALICE Preliminary, Pb-Pb | 5, = 2.76 TeV, L _ = 2.1pb" <t 2 5ey<3 LALICE
it [ e 25<y<
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R, 5 decreases by 40% from y=25toy=4.  Same centrality behavior at forward v.
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Results: ]/ R, o vs centrality, y bins

1.4

<1.4 - <
= f Inclusive J/y, Pb-Pb | s,,= 2.76 TeV o [ Inclusive J/y, 0<p_<8 GeV/c, Pb-Pb |s,,=2.76 TeV %
L % o 25<y<4, 0%-10%, L=~ 70 ub L TJ
1.2F ALICE o |]<0.9, 0% 10%, L~ 15 ub" 1.2 © <09, L=15ub ALICE
3 [ © 2.5<y<3,L=70 Hb" PRELIMINARY

] L e 3.5<y<4, L= 70 ub”

T 07,

il

06| 0.6 _—I i m ¥

: BN :
0.2 :, 0.2 :—
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[ BT L L

N PP ETITITE IAPITET VEPETET ATSTETAE TSNS APV AT I O0 50 100150 200 250 300 350N400
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R, 5 decreases by 40% from y=25toy=4.  Same centrality behavior at forward v.

Hint of smaller suppression at mid rapidity than at forward
rapidity in the most central collisions.
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Results: ]/ R, o vs centrality, y bins

1.4 <1.4 .
25 F ALICE Preliminary, Pb-Pb | s, = 2.76 TeV, L _ = 70 b lII:q - Inclusive J/y, 0<p_ <8 GeV/c
c 3 % m  Inclusive Jiy, centrality 0%-90%, 0<p_<8 GeV/c  global sys.= +6% L Pb-Pb | 5,,=2.76 TeV, L= 70 ub’
r I ALICE ’
1.2 arice ALICE Preliminary, Pb-Pb | s, = 276 TeV, L =2.1pb’" 1.2 ALICE, E. Ferreiro, priv. comm.
[ pRELIMINARY NN int L e 25<y<3 Shadow. + comovers + recomb. 2.5¢<3
1 + ® Inclusive Jiy, centrality 0%-80%, [y|<0.9 .. 1 - e 3.5<y<4 Shadow. + comovers + recomb. 3.5¢<4
L L = global sys.= +6%
- PR, IIrIrs, 7 //' o i r m
08¢ . s AR T 081 ”+ *
L ,",5-,____.__.'__"'_.AA'.'nln-----"' L [
L 5 s
C 7 +A 1 N -
0.6 m H 0.6 L, - }: SRR + 2 3
L E r + e R e +
0.4 __ Shadowing in Pb-Pb \s,,, =276 TeV E 0 4 ; " i E : '; . » .Z Satetetel ‘_+|;l
i — EPS09 shadowing (R.Vogt & al.), p_>0 GeV/c E ) r = r+1 (12}
02 _— 77, nD8g shaduwmg(E.Ferre\ro&al‘J.p;D GeVic B
r 0.2
L ALIGE common glob. sys, =+ 4 % r
0\.”\”\.\...\I..\.IH. RN I A S| 0- ) | \ | | | |
........ o b b b v v b a
05 0 05 1 15 2 25 3 35 4 0 50 100 150 200 250 300 350 400
y part

R, 5 decreases by 40% from y=25toy=4.  Same centrality behavior at forward v.

Hint of smaller suppression at mid rapidity than at forward
rapidity in the most central collisions.

JAb  less suppressed if shadowing Weaker y dependence predicted by
calculations are considered. shadow. + comovers + recombination.

Cold Nuclear Matter effects need to be quantified!
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Results: J/U R, 4 vs centrality, p; bins

] 1 1o0h-
- Stronger suppression for high-p J/.
o [ Inclusive Jhy, 2.5<y<4
[ Pb-Pb|s,,=2.76 TeV, L= 70 ub", global sys.=+6% .
R A% | = No centrality dependence for low-p; J/i when
(Lo SBEIS
: Npare > 100.
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Results: J/U R, 4 vs centrality, p; bins

<1.4
< 0 Inclusive JAy, 2.5<y<
= r % Pnt?-:ljl:’:wzg'fs TeV},/Li- 70 pb" X. Zhao et al, NPA 859(2011) 114
1.2 LALICE  giobal sys.= 6% =~ primordial
S — L —
C ';‘ oO<pT<2 GeVic . .
08 fo = Stronger suppression for high-p J/1.
06L ; ; ;
[ ) i 7 v o
04 SR = No centrality dependence for low-p; J/1 when
0.2; Npart > 100.
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w_, = Consistent behavior with (re)combination.

o [P Incusvely, 254 = Good agreement between data and
12 r N Pb-Pb [sNN=+2;76 TeV, L= 70 ub ).(fh?n?;:};:m 859(2011) 114
; nnnnnnnnn global sys.= +6% - rpege‘neral\on Transport MOdel.

o ‘.,,::.-,1.:‘_2 = Around 50% of the low-p; J/{p are produced

06F § ; . by (re)combination.

0.4 N ) 3

02b == For high-py J/p this contribution is very
0:,,,‘|‘H,|,.,‘\‘..| ! e =—m——— Small.
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ALICE Preliminary, Pb-Pb | 5, = 2.76 TeV, L = 70 b’ Inclusive J/y, 2.5<y<4
ALICE Pb-Pb | §,,=2.76 TeV, L=70 ub’’, global sys.= +6%

PRELIMINARY @ Inclusive Jiy, centrality 0%-90%, 2.5<y<4 global sys.=+ 7% ® 0-20% PRELIMINARY
® 40-90%

HE@

ALI-PREL-15148



Results: ]/ R, vs py, centrality bins

1.4 1.4

< i - B s L
¢< L ALICE Preliminary, Pb-Po | s = 2.76 TeV, L, = 70ub o C % Pb-Pb | 5,,=2.76 TeV, L= 70 ub™ X. Zhao et al, NPA 859(2011) 114
- B Inclusive J/y, centrality 0%-90%, 2.5<y<4 lobal sys.=+ 7% : _ total 0-20%
1 2 L HLICE . nclusive J/y, centrality : <y < global sys. 1 2 B nLICE ° |I’lC|USIV9 \J/w, 2.5<y<4, 0,20:%) _ rz:eneralif)n 0-20%
[ prewwnary at Transport Model (Y--P. Liu & al, PLB 678 (2009) 72) [ ereminary @ Inclusive J/y, 2.5<y<4, 40-90% total 40-90%
L 7777 Transport Model (X. Zhao & al., NPA 859 (2011) 114) L —— regeneration 40-90%
A — Y
& global sys.= +6%
0.8
0.6 i
0.4
- T
0.2 #
0 | | \ T | I |
o 1 2 3 4 5 6 7 8 0 7%
P, (GeV/ce) p; (GeVrc)

Stronger p; dependence for central

Stronger suppression for high-p J/. colbsone

Discrepancy between model and data

Very good agreement with Transport Models. ¢l g i el ol

Regeneration at work in the low-p regime.
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Results: J/Ab < pr >

d°N P;

< pr > values were obtained by fitting dydp [1+ (h-I'p )2]n
T T/ Fo

in three

different centrality bins. Low-p; excess in the most peripheral bin due to non-
hadronic production.

—
o
W
-
—
(»]
m

PRELIMINARY

—_
<
~

d®N/dydp_ (GeV/c)”
=

Inclusive Jiy, 2.5<y<4

108 & Po-Pb1s=2.76 TeV, L= 70 b
global sys.=+ 2%
2L 0-20%
10 £+ 20-40%
R | | | | | |
II\IlII\I‘I\II‘I\\III\II\III\IIIIIII\III\I\
0 1 2 3 4 5 6 7 8 9 10
pT( eV/c)
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Results: J/Ab < pr >

d*N P:

oC

dydpr 1+ (ps / po)?[

< pr > values were obtained by fitting in three

different centrality bins. Low-p; excess in the most peripheral bin due to non-
hadronic production.

g 350 Inclusive Jhy
O] I A ALICE, pp 1s=2.76 TeV, 2.5<y<4 ;
S [ ALCE PoPb s, -276TeV. 25<y<4  QIICE ALICE: clear decrease of <pr> with
o= 3;_A PHENIX, pp 15=200 GeV, 1.2<|y|<2.2 PRELIMINARY . .
& ST o PHENIX, Au-Au |5,,=200 GeV, 1.2<[y|<2.2 mcreasing Npart'
| o PHENIX, Cu-Cu |5, =200 GeV, 1.2<|y|<2.2
2.5
- & @ This confirms the observation that low-p;
ol - J/) are less suppressed in central collisions.
! ¢
' S +
- A T
150 7 4
Striking difference with respect to lower
1 I 1 1 | I 111 I‘ 1 | 1111 \l 1 energy results!
1 10 10° (v

part
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P(25) = pp
Low significance for {(2S), both in pp and Pb-Pb.

Signal extraction only possible in 2 p; bins:
* 0<pr<3GeV/c: 20-40%, 40-60% and 60-90%.
* 3<p;<8GeV/c:0-20% and 20-60%.

S/B in Pb-Pb: between 0.01 and 0.3 from 20-40% to 60-90% centrality.

x10° 10
&;12_| [ LI I L T 171 L T 171 L T 11 N T 11 | LI I_ &(‘)\ :\ ‘ LI ‘
= i ] 1.8 g
e lIcE, g F JBLICE,
z [ 7/08/2012 i %1'65 7/08/2012
& 8 pp, 1s=7TeV .4 Pb-Pb, | 5= 2.76 TeV
i 2.5< y <4, 0<p <3 GeV/c | 1.2 2.5<y <4, 0<p <3 GeV/c
6l = " 40%-60% -
B 1 0.8~
4 o -
| ] 0.6
2 ] 0.4F
. 0.2
\\\\\ R o o STRNE I B Ll : L I ! 1 T o A
24 2.6 2.8 3 32 34 36 38 4 4.2 24 26 2.8 3 32 34 36 38 4 42
m, (GeV/c ) my, (GeV/c?)
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P(25) = pp

ALICE used pp at+/s =7 TeV as reference: small /s and y dependence from
[V(25) / ]/ ], results by CDF, LHCb and CMS taken into account in the systematic
uncertainty (~ 15%).

Dashed lines show the error on the pp

9
Q L
S | AUICEinclusive Jly andy(2S), 25<y<4 reference: CMS used pp at /s =2.76 TeV.
S 8f Po-Pb|sy=276TeV, L=70ub
5\ - pp, 1s=7 TeV
QU 7| @ALICE,0p, <3 GeVic, 25<y< S 7T Signal extraction and MC inputs for
& 61 @ ALICE 3<p. B GoVic. 25574 7 I Acceptance x Efficiency corrections are
o] @ CMS, 3<p <30 GeV/c, 1.6<|y|<2.4 ’ . .
g e R the main source of systematics (some
o [ (CMS-HIN-12-007) L . ) .
S 5S¢ others vanish in the double ratio).
2 g :
—_ 4_* __________________
Q T [ No decisive conclusion on the {(2S)
A . enhancement/suppression vs N, due
218 T { T el to large statistical and systematic
1 : } uncertainties.
OZI\Illl\\Il\\\I‘IIII‘\II\‘\III'I\Il\\ll S
0 50 100 150 200 250 300 sm0 400 Excluded large enhancement in the

(Npart) most central collisions.

5th International Workshop on Heavy Quark Production in Heavy-ion collisions 15



Conclusions

J ALICE results vs N,,,,, show a different behavior relative to RHIC energies:
o Flat centrality dependence in all rapidities (N, > 100 at forward y).

o RAVICE - 3 x RPHENIX o1 the most central collisions.

O Hint of smaller suppression at mid rapidity than at forward
rapidity in the most central collisions.

Q Stronger suppression for high-p J/{ relative to the low-p; ones.

[ < pr > decreases with increasing centrality collision,
opposite behavior compared to lower energy results.

d Comparisons to models point to (re)generation.

O Important to measure Cold Nuclear Matter effects.

Q Y(2S): No firm conclusion on enhancement/suppression with respect to J/,

but a strong enhancement in central Pb-Pb collisions seems unlikely.

5th International Workshop on Heavy Quark Production in Heavy-ion collisions






The ALICE Muon Spectrometer

Located in the forward rapidity region Dipole
and with a full azimuthal coverage, it <z K4 TRGS TRGTTRG2 [
1 ” [
is composed by: — B "
Front absorber | TRK1 TRK 2| “' ' ' i i
» Absorbers: PLHC | ::Hll_l S | [—- . 6 S

|
—

a) Front  absorber.-  Absorbs \ z |
hadrons, photons and % é ol
Low angle Rear absorber
electrons. absorber

b) Beam shield.- Protects from
particles produced at large y.

c) Iron wall.- Absorbs hadrons
that punch-through the frontal
absorber.

* Magnetic dipole.- 3 T'-m integrated
magnetic field, bends charged particles
allowing to extract the sign of their
electric charge and momentum.

* Tracking chambers.- Spatial resolution, in
bending coordinate, better than 100 ym in
order to identify and disentangle the Y
family (100 MeV resolution).

* Trigger chambers.- Timing resolution of 1-
2 ns and latency of 700 ns (LY trigger), can
trigger likesign and unlikesign events.
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Inclusive J/y, 0<p <8 GeV/c l Inclusive J/y, 0<p <8 GeV/c
Pb-Pb \s,=2.76 TeV, L= 70 ub™, global sys.= 6% ALTCE . Pb-Pb \sy,=2.76 TeV, L= 70 ub™, global sys.= 6%

PRELIMINARY PRELIMINARY

e 2.5<y<3 ® 3<y<3.5

0.6
0.4
0.2

0
0 50 100 150 200 250 35 400 100 150 200 250 300 35 400
Wv v

ALI-PREL-36691 part ALI-PREL-36696 part

Inclusive J/y, 0<p_<8 GeVic
Pb-Pb | 5,=2.76 TeV, L= 70 ub", global sys.= 6%

PRELIMINRRY

e 3.5<y<4

0 50 100 150 200 250 300 35(2N 400
pan>
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5L4 514
o Inclusive J/y, 2.5<y<4 o Inclusive J/y, 2.5<y<4

— -1 — - — -~ 1 1
1.2 Pb-Pbysy=2.76TeV, L~ 70 ub", global sys.= 6% ALICE 1.2 Pb-Pbysy,=2.76TeV, L~ 70 ub", global sys.= 6%

PRELIMINRRY PRELIMINARY

. 0<pT<2 GeV/c . 2<pT<5 GeV/c
1 1

0.8 0.8
0.6 0.6
0.4 0.4
0.2 0.2

00 50 100 150 200 250 300 35(2N 400 00 50 100 150 200 250 300 35(2N 400
part> part>

ALI-PREL-35897 ALI-PREL-36075

Inclusive J/y, 2.5<y<4 %
Pb-Pb | 5,,=2.76 TeV, L~ 70 ub™, global sys.= +6%

o 5<p <8 GeVic

ALICE
PRELIMINARY

100 150 200 250 300 35 400
WY
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Inclusive J/y, 2.5<y<4 ’ Inclusive JAy, 2.5<y<4
Pb-Pb \s,,=2.76 TeV, L=70 ub™, global sys.= +6% ALTCE . Pb-Pb | s,,=2.76 TeV, L=70 ub™, global sys.=+6%

PRELIMINARY PRELIMINARY

* 20-40%

Inclusive J/y, 2.5<y<4
Pb-Pb | 5,,,=2.76 TeV, L~70 ub", global sys.= +6%

PRELIMINARY

® 40-90%
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Systematic uncertainties: Concepts & values

Value (%

Luminosity pp 1.9

R factor pp 3.0
Normalization (MUL - MB) 2.1
Trigger 6.4

Tracking 6.0
Matching 2.0

MC input 5.0

5th International Workshop on Heavy Quark Production in Heavy-ion collisions
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Systematic uncertainties: Integrated R, ,

——

Corr. systematics: MC input + Matching + Tracking +
Trigger + Normalization + J/{ pp + pp Lumi.

vs centralit
Unc. systematics: n J/i + T, , + Tracking + Trigger. o Y

Statistics: n J/.

—

—

Corr. systematics: Normalization + pp Lumi + T, 4 + corr.

JI) pp.

Unc. Systematics: n J/i + nMB + Tracking + Trigger + MC  — VSPr Iy
input + Matching + non corr. J/ pp.

Statistics:n J/P +J/U pp .

In the plots:

Statistics: vertical line at each point.

Unc. systematics: shaded area at each point.
Corr. Systematics: written at the top.
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Systematic uncertainties: Multidimensional R , ,

=

Unc. systematics: n J/1.

tralit
P.C. systematics: MC input + Matching + Tracking + Trigger + T Vs centrality

TAA +unc. JA pp.

Unc. systematics: n J/{ + unc. J/AP pp.
o VS PT

P.C. systematics: MC input + Matching + Tracking + Trigger + TAA.

—

Corr. systematics: Normalization + corr. J/{ pp.
vs centrality/ p;

Statistics: n J/U + J/U pp .

In the plots:

Statistics: vertical line.

Unc. systematics: shaded area at each point.
P.C. systematics: boxes at each point,

Corr. Systematics: written at the top.
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Effect of non-prompt J/ip on ALICE R, ,

06 s F c 03—
L g2 L 59
o | =
E ool g
0_5; m 0'5—_ ) ';:0.25__
C #®  LHCb2Secyss.q, 7 Tal %  LHCb7TeV, 0ep <8 Calie
0_4-_ 04.—_ 02:—
0.3 03 015~
02— 0'2.-_ 0.1—\
o[- 0.1 o.osl\
oL AI ..il...1...i|4..1|...1|.. 0 2'4 -é---a--"0---12---"4"1'6"'1'3' 20 uh,.. [ e
1] 2 6 8 0 2 6 § 20
P, (GeVic) p, (Gevic) 2 2.5 3 35 4 4:‘I..'5

Non-prompt fraction of the inclusive J/i yield in pp at mid rapidity (fg):
CDF vs CMS: increase of 5% and p; independent.

Assume:
1. Linear increase of f3(+/s). fe(py) for /s =2.76 TeV
2. It does not depend on the y region.

b-hadron suppression factor in Pb-Pb (g)? RR, ~ 0.3 for 2 < pp < 16 GeV/c (JHEP09
(2012) 112) = ‘Dead cone effect’: R5, > RA4.

0.2<g<1isused
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Effect of non-prompt J/ip on ALICE R, ,

1.4 1.4
F ALICE Preliminary, Pb-Pb| s, = 2.76 TeV, L= 70 ub™ - ALICE Preliminary, Pb-Pby s, = 2.76 TeV, L= 70 ub'"

<
: % ®  Inclusive Jhy, centrality 0%-90%, 2.5<y<4 global sys.=+ 7% u:< Z % m Inclusive J/y, centrality 0%-90%, O<p[<8 GeVic global sys.= + 7%,
12 — Prompt J/y HAA.HAA(B):I‘ 12 — Prompt Jiy HAA‘HM (B)=1.

HAA

ALICE PromptJiy R, .. R,, (B) =05 C ALICE Prompt Jiv R, . R,, (B)=05

A T TR P P 702 N POMGLY By Ry @202
0.8+ 0.8
06 0.6
0.4 04
0.2 0.2}

[y ol v v 1 e e

0 2 2.5 3 3.5 4 4.5

o Rincl — f
RE™ (py) = 22— "o
B

=>» small effect on the inclusive J/{ R, , results.

Similar study can be carried out for R, , vs y: LHCb shows fz(y) decreases with
increasing rapidity.

=>» Difference between inclusive and prompt R, , well within errors.
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Theoretical models: inputs

Statistical hadronization

Thermal model with T=164 MeV, u=1 MeV (from particle ratio fits).
All charm produced in the initial hard-scatterings.

Charmonium production at phase boundary.

Transport Model by Rapp & Zhao

Boltzman transport equation for the J/i.

Vg adjusted to measured dN , /dn.

O-cc"ly:3.25 ~ 0.5 mb.

Shadowing: 30% suppression in the most central collisions.

No Croning effect and gy = 0.
10% of J/i» € B and no quenching.

Transport Model by Liu et al.

Boltzman transport equation for the J/i.
Ocely=325 = 0.38 mb.

EKS98 shadowing and g = 0.

10% of JAp € B and R, 5 (b) = 0.4 for all p; range.

5th International Workshop on Heavy Quark Production in Heavy-ion collisions
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wn [NCOhErent Jiy
e Jhy fromy’ decays

Clear deviation, at low-
pr for semi and
peripheral collisions, to
the expected J/i hadro-
production.

JAb  photo-production
could be responsible of
this excess.

More than 50% of the J/{ from
photo-production have a p; in the 0-200

MeV/c range.

J/b phot ducti
[aY] o 45,
O r 295<M, <33 GeV/c? O | 295« M,, < 3.3 GeV/c?
%120_* 25<y<4 > a0 25<y<4
= | centrality : 50%-70% = [ centrality : 70%-90%
o ; = Fit describing hadronic J/y production data o 35; = Fit describing hadronic J/y preduction data
S 100 S 35
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Only ~ 1% of the J/{» from hadro-production

have a p; <200 MeV.
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ALI-PREL-36210

Inclusive J/y %
A ALICE, pp \5=2.76 TeV, 2.5<y<4

o ALICE, Pb-Pb \s,,=2.76 TeV, 2.5<y<4 ALICE
A PHENIX, pp 15=200 GeV, 1.2<[y|<2.2

e PHENIX, Au-Au | 5,,=200 GeV, 1.2<|y|<2.2

® NABO, p-A 15=17.3 GeV, O<y<T

o NASD, Pb-Pb | 5,,=17.3 GeV, O<y<1
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