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ALICE talks on Quarkonia

[0 Lizardo Valencia Palomo: “Charmonium production
measurements in Pb-Pb collisions with ALICE at the LHC”,
- Friday 16:50

0 Igor Lakomov: “J/y production in p-Pb collisions with
ALICE at the LHC",
- Friday 15:00

[ Fiorella Fionda “Measurements of J/yv 2ee with the
ALICE Experiment at the LHC”
- Friday 16:30

[0 Palash Khan “Upsilon Production in Pb-Pb Collisions at
Forward Rapidity with ALICE at the LHC"”
- Friday 17:10
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Introduction (i)

d Charmonium suppression via |
colour screening = probe of )
deconfinement

O Matsui and Satz, PLB 178 (1986) 416

d Sequential suppression of

the quarkonium states

4 Digal, Petreczky, Satz, PRD - o
(2001) 0940150 I I I L
Y

VN

d Enhancement via (re-)generation
of charmonia, due to the large

tistcal recombination

multiplicity of cc pairs

d P. Braun-Munzinger and J]. Stachel,
PLB 490 (2000) 196

KW PFoduction Probabibiy

d R.L. Thews et al. PRC 63 (2001) 054905
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Introduction (ii)

[0 Cold nuclear effects. What do we expect at LHC ?

B Nuclear absorption
O at LHC, quarkonia formation time >> collision time
- small absorption expected

B Gluon shadowing

0 at LHC (= small x) a large shadowmg expected but huge
uncertainty on nPDFs at low Q2

.. or gluon saturation L4 o 1.4
> 12w 1.2
o &
® [nitial state energy loss s 1 o
O energy loss of the incoming parton: -~ ::{3 n‘ﬁ
typically, constant fraction in each & m 04
collision r:;._::: DIZ u-')
O new approach (Peigne, Arleo ): = 0o b 00
coherent energy loss  arxiv:1212.0434 0t 10t 107 10t 1
[0 Hot nuclear effects in pA? z

B Multiplicity in pA@LHC ~ that of semi-central AA at
lower energies
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Quarkonia with ALICE

(Stip ) (Drift ) (Pixel)

ACORDE

N
0<)<20
I/e] < 0.9 ’
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0< )<2r
-4.0</ [<-2.5

?Q

[0 measured in two ways in ALICE:
B in the central barrel in the ete” channel (|y|<0.9)
B in the forward spectrometerin the u*tu  channel (2.5<y<4)

down to pr =0 in both channels
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entries per 40 MeV/c?

entries per 40 MeV/c?

Quarkonia with ALICE
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B p-Pb, {5,,= 502 TeV,L_=4.9nb"
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1052013
203<ycms<3 53, pT>0
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¥éndf=1.43

25 3 a5 4 a5 &
m,, (GeV/c?)

in the central barrel in the ete” channel (|y]|<0.9)
in the forward spectrometer in the L1*[1- channel (2.5<y<4)
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R,, Of J/w vs centrality

< 147 ALICE, Pb-Pb \s,,, = 2.76 TeV
- 14r ALICE Preliminary, Pb-Pb Y5, = 2.76 TeV, L_ = 70 ub” < L o 1yl<09 p.s0 G\S\Tf“ L = 1: b
Ay T W Inclusive J/y, 2.5<y<4, 0<p,<8 GeV/c global sys.=+ 14% Ay - yI<0.9,p,>0 GeVie, L, = 154
12 PHENIX (PRC 84 (2011) 054912), Au-Au {5, = 0.2 TeV 1.2+ PHENIX (PRL 98 (2007) 232301), Au-Au\Syy = 0.2 TeV |
. ALICE O |y<0.35,p >0 GeVic global sys.=+ 12%

n ’,;,EJ}E&RERV O Inclusive Jhy, 1,2<y<2.2,pT>0 GeV/c global sys.=+9.2% L ALLE

1 | L
0.8 0.8

Y .| I

0.4 B 0.4
r @ g o r @ !
0.2F SRR B & o 0.2F
0 :l L1 1 J L1 11 I | I I L1 1 L J Il 11 1 | L1 L1 J L1 Il 1 J L1 L1 O _I — ‘ —! — ‘ L1 I —1 L { L — | —! L I L L ‘ L -
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
N
(N (Noar?

Comparison with PHENIX:
 Stronger centrality dependence at lower energy

d Systematically larger R,a values for central events
in ALICE

as qualitatively expected in a (re-)generation
scenario
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R,, Of J/w vs centrality

1.4 ,
é 1.4 - ALICE Preliminary, Pb-Pb |5, = 2.76 TeV, L = 70 b’ § - ALICE Preliminary, Pb-Pb s, =276 TeV,L ~15b"
0: . % B ALICE, 2.5<y<4,p >0 ) m - % @ ALICE, [y]<0.9,p >0
i — Stat. Hadronization Model (A. Andronic & al., JPG 38 (2011) 124081) 1 2 B Stat. Hadronization Model (A. Andronic & al., JPG 38 (2011) 124081)
1.2 ALICE 74 Transport Model (X. Zhao & al., NPA 859 (2011) 114) & ALICE 777 Transport Model (X. Zhao & al., NPA 859 (2011) 114 & priv. comm.)
| PREIMINARIONN Transport Model (Y-P. Liu & al, PLB 678 (2009) 72) . SRRy Transport Model (Y.-P. Liu & al, PLB 678 (2009) 72)
1 B Shadowing+comovers+recombination (E. Ferreiro, priv.comm.) 1 - Shadowing+comovers+recombination (E. Ferreiro, priv.coms
,,// 0 /dy=0.4 mb
7 bty 2
0.8 7, do, /dy=0.25 mb 0.8
[ ~
g + - douy (dy#0/13 Hib
0.6 —\\ 06k iy
0.4 0.4
B do_, /dy=0.15 mb i
0.2 0.2
O_I||||J||||[||||||||J||.|||l||]|||.||||| O_IIIIIIIIIILIIIlIlIIJIIIIlIlII]IIII|IIII
0 50 100 150 200 250 300 350 400 0 20 100 150 200 250 300 35(?\’ 400
( part part

Comparison with models:

d main model uncertainties from shadowing and s -
(see, e.qg., stat. Hadronization Model)

d (re-)combination looks necessary
- measure p-Pb (ands -)

SQM 2013 Giuseppe E. Bruno 8



RAA Of J/\|] VS pT

0-90% 0-20% vs 40-90%

1.4
:(E r ALICE Preliminary, Pb-Pb {5, =276 TeV, L =70 b § 1.4 [ ]
I L % ) ) o L Pb-Pb \s,,=2.76 TeV, L= 70 ub’ X. Zhao et al, NPA 859(2011) 114
1 2 r B Inclusive Jhy, centrality 0%-90%, 2.5<y<4 global sys.=+ 7% i Total 0-20%
" ALICE i Transport Model (Y.-P. Liu & al, PLB 678 (2009) 72) 1.2 aiteg ® Inclusive Jiy, 2.5<y<4, 0-20%  __ regeneration 0-20%
y | PRELIMINARY i . -90¢ -90%
L 7 Transpont Model (X. Zhao & al., NPA 859 (2011) 114) - e Inclusive J/y, 2.5<y<4, 40-90% total 40-90%

0.8 ..
P
7 o%s

[ 00
ot e %
oS & s
0 6 s % s,
. 7 Geasices
[ i
2

0.4f

0.2f

07”..\.H.I\.\\\..HM.H\HH\HHIHH
pT(GeV/c)

suppression stronger at high-pt

difference low vs. high-py more pronounced for
central collisions

fair agreement data vs. models with sizable
contribution from (re-)combination

B a bit worse for peripheral at low p+

O
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<p-> and <p?> of J/y

= 10%¢ ; i
5 2 - Inclusive J/y _2 [ Inclusive J/y
= Noln o~ = L
% A ALICE, pp 15=2.76 TeV, 2.5<y<4 % £ 3 A ALICE, pp ¥5=2.76 TeV, 2.5<y<4
I o ALICE, Pb-Pb |5,-276 TeV, 25<y<4  alTCE | % | ©® ALICE Po-Pby5, =276 TeV, 26<y<4 ALICE
[~ 07 A PHENIX, pp 15=200 GeV, 1.2<|y[<2.2  FREIMINARY & [ 4 PHENIX, pp{s=200 GeV, 1.2<|y|<2.2
T L @ PHENIX, Au-Au |s,, =200 GeV, 1.2<|y|<2.2 2.5« PHENIX, Au-Aus, =200 GeV, 1.2<ly|<2.2
e) o PHENIX, Cu-Cu | 5,,=200 GeV, 1.2<|y|<2.2 [ ® NABD, p-A s=17.3 GeV, O<y<1
Z10° of © NASO, Pb-Pb {5,,=17.3 GeV, O<y<1
ko] r
‘ Inclusive Jy, 2.5<y<4 4 (X K e
108 Pb-Pb1s=276 TeV, L= T0 b’ L o 1.5 5 o 0o
E global sys.=+2% e & r ° {
_ i o
2 e 0-20% A 1 ' & p ¢ % ‘} 1 #u &t {» {'
1078 . 20a0% ! i -
O e 40-90% L
uui.u.\.ouuw.u.lw 0'5,
0 1 2 3 4 | 1l L 1l |
1 10 10° 1 10 102
(N0 Npart

O The J/y <pr> and <py2> decrease with centrality,
confirming the observation that low-p+ J/y are less
suppressed in central collisions

[0 the trend is different w.r.t. to the one observed at
lower energies, where an increase of the <p> and
<pr?> with centrality was obtained
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Ran Of J/y: rapidity dependence

Ran decreases by 40%
from y=2.5 to y=4

dComover+regeneration
model shows a weaker

rapidity dependence

JdSuppression beyond
the current shadowing

estimates
—->look at p-Pb

Inclusive J/y, O<pT<8 GeV/c
Pb-Pb \s,,=2.76 TeV, L~ 70 ub™'

E. Ferreiro, priv. comm
e 25<y<3 200 Shadow. + comovers + recomb. 2.5¢<3
e 3.5<y<4 Shadow. + comovers + recomb. 3.54/<4

| 1 1 | 1 |

100 150 200 250 300 35

0. 400
N _)

part

ALICE Preliminary, Pb-Pb | s, = 2.76 TeV, Lml =70 b’

| Inclusive J/y, centrality 0%-90%, O<pT<8 GeV/c  global sys.= +6%
ALICE Preliminary, Pb-Pb \Swn = 2.76 TeV, Lml =21ub’

® Inclusive Jhy, centrality 0%-80%, |y|<0.9

////////////

Shadowing in Pb-Pb |s,,, =276 TeV
— EPS09 shadowing (R.Vogt & al.), p >0 GeV/e

7 nDSg shadowing (E.Ferreiro & al‘),pT>0 GeVic

ALICE common glob. sys. =+ 4 %
M T B S|

05 1 15 2 25 3 35 4

Yy
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non-prompt J/y in Pb-Pb at low p-

m17\\\\‘ T T \\\\\\‘
S

= -@- ALICE Preliminary Pb-Pb, {'s,=2.76 TeV |y|<0.9, 0-80%
0.9 [~ & CMS PbPb, s, =2.76 TeV |y|<2.4, 0-100% 7

- ALICE pp, V5=7 TeV, |y |<0.9 . A LI C E

08 ; ATLAS pp, Y5=7 TeV, |Jy/j;w|<o.75 — D pT Covera g e :
- CMS pp, Vs=7TeV, |y |<0.9 ]

0.7 e op, 15=1.96 Tev,J/l“;fJ/w|<0-6 - = 2 <pT< 1 O GeV/C

06 %ﬁ B complementary to CMS
: (p>6.5 GeV/c

| O similartrend of f; as a
: function of p; in pp and Pb-
i z Pb
T ‘1 “10 “ ‘(G‘e\‘//c‘:; < 141 —
P o 1.2; - Lngyia/:zo

OO now more confident that
non-prompt J/y have
negligible effects on the
measured R,
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non-prompt J/y in Pb-Pb at low p-

o 1
-

; —@- ALICE Preliminary Pb-Pb, \/STAN=2'76 TeV |y|<0.9, 0-80%
0.9 [~ & CMS PbPb, s, =2.76 TeV |y|<2.4, 0-100% —]
A S 0 ALICE p; coverage:
sl ; B 2 <p;< 10 GeV/c
osE- %ﬁ B complementary to CMS
o E (p>6.5 GeV/c
: 0 similar trend of f; as a
04— —] . . B
A E fI;ubnctlon of pr in pp and Pb-
0o i E
: ]
o1 f Hq%oﬂ =
oF : L T W.M. Alberico et al. J. Uphoff et al.
P, (GeVic) arXiv1305.7421 PLB 717 430
« [T 1.8 % non-prompt J/psi
of Lo Pb-Pb,\[5,=2.76 TeV 0-100% 16 | non-prompt J/psi%%ggg%gél\l/lr% — ]
12F-" - 141 Pb+Pb, \'s = 2.76 TeV 1
D RAA Of n O n = p rO m pt J/\V 1; < l'i \ i n=3+2, running coupling, k=0.2, K=3.5 |

14k
=
FooN
o8~

0.8 r

at low pr coming soon M<24  b=som
m study beauty energy loss e |
dOWﬂ tO pT C|OS€ tO 0 %" 5 1 15 20 S‘s(@\‘ﬂéo 00 5 10 [165 ] 20 25 3
T py [GeV.
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J/wv elliptic flow arXiv:1303.5880

~ 0.3
~ 0.3 ] > - ® ALICE (Pb-Pb \s, = 2.76 TeV), centrality 20%-60%, 2.5 <y < 4.0
r - = %-409 L
[ ® ALICE (Pb-Pb s, = 2.76 TeV), centrality 20%-40%, 2.5 <y < 4.0 i Y. Liu et al., b thermalized
i [ommme Y. Liu et al., b not thermalized
0.2 0-2f— © X. Zhao et al., b thermalized
0.1- $ $
0-$H
-0.1+ global syst. =+ 1.3% -0.17 global syst. = + 1.4%
ool b b b b b b b a b Covv v b b b b b I v b Loy
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
P, (GeVl/c) P, (GeV/c)

indication of non zero flow, which
favors the scenario of a significant
fraction of J/y production from charm
quarks in a deconfined partonic phase
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y(2S)

LR |
® pA

how ?

u{ESJ Jw g T

H N /Ari:{h Pb Rhﬁ :I © 0,2:— ® . IFD‘E(FF::) _

(25 Jy | : :

Nop ™ [ Noh R\Y 15| W J e ;

Why ? .
B Ris Weak|y-dependent on %E. —_

charm production cross
section employed in models
for Pb-Pb collisions

B R < 1 expected in both

transport (Npa 859 114§ and A
statistical (pLs 490 196) model,
but different magnitudes o
prediCted 0-15_ Pbe nlll_z?ﬁTeVy (} _________________________ _E
At SPS (NA50): R=0.24 ot
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[w(2S)/3/ v ]pp-pp / LW (25)/3/ ],

[0 Dashed lines show the
error on the pp
reference:

B CMS->ls=2.76"TeV
m ALICE> (s =7 TeV

O +s- and y-dependence
accounted for in the
systematics

[1 Main systematic

uncertainties from

signal extraction and

MC input for acceptance

calculation

[w(2S)l,, o Tw(2S)hy]

- ALICE inclusive J/y and y(28), 2.5<y<4
" Pb-Pb, | $,,=2.76 TeV, L= 70 ub™
- pp,1s=7 TeV

ALICE

N PRELIMINARY
— @ ALICE, O<pT<3 GeV/c, 2.5<y<4

. @ ALICE, 3<p <8 GeV/c, 2.5<y<4

L ” T
~ @CMS, 3<p <30 GeV/c, 16<ly<2.4 .

(CMS-HIN-12-007) @

L

0 50 100

(N

part

150 200 250 300 350 400

)

ALICE excludes large enhancement in the most central collisions

ALICE upgrade - precision measurement to discriminate among models
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Y(1S) Raa

pp cross section at
2.76 TeV from an
interpolation
procedure

suppression looks
stronger for central
collisions

no evidence of

rapidity dependence

B even when comparing
with CMS mid-rapidity
data

ﬁ\' Pb-Pb\s,, = 2.76 TeV, inclusive 1 (1S), p.>0 GeVic
L/ A ALICE:L =69 ub", 2.5<y<4
v CMS:L, =150ub”, |y|<2.4

) Uncorrelated syst. [ | Correlated syst.

O_IJIllllllJlLlLIllllIIIIIIllIIIJlJl{IIIJlLI

0 50 100 150 200 250 300 350 4’\(‘),0

( parl>

't Q2 Pb-Pbys,, =276 TeV, inclusive Y(1S), p_>0 GeVic

A ALICE: L =69 ub", 0%-90%
¥ CMS:L, =150 ub", 0%-100%

4

[ ] Correlated syst.

Open: reflected
[ Uncorrelated syst.
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Y(1S) R,a: comparison to models

I:I leferent approaCheS: §1'4: A ALICE: Pb-Pb\s, =276 TeV,L =69 b’
12 Inclusive T (1S), 2.5<y<4, p_>0 GeV/c
. Stnckland 9 hyd ro-||ke 15 Uncorrelated syst. [ | Correlated syst.
evolution, feed-down from oak
higher mass states, no CNM T
effect 081
B Emerick _et al.-> rate _equation 0.4 1 Strickland, arXiv:1207.5327
model with regeneration, [ Boostimuariantpiateau  Gausgian
CNM parameterized through i S e =2
an absorption cross-section % e me me w0
O both models in fair U s 2oL <0
. 12— nclusive Y » 2.5<y<4, p.>0 GeV/c
agreement Wlth data E Uncorrelated syst. [ ] Correlated syst.
B several handles inside the I
models ->try to put as many 0sf-
constraints as possible o
OO0 e.qg., Strickland already uses F
a temperature profile which oaf-
can also describes J/y v, - and private communication
(B. Schenke et al arXiv:1102.0575) 0.21- = Hgg?ﬂaérg%sgrpﬁon — _Ilfgitrel;nlordial
O next: CNM constrained from R el el et T S e e e
p_Pb measurements 0 50 100 150 200 250 300 {N35

SQM 2013 Giuseppe E. Bruno 18



p-Pb collisions

[0 data collected in February/March 2013

[0 Beam energy: Vsyy = 5.02 TeV

B Energy asymmetry of the LHC beams (E, = 4 TeV,
Erp,= 1.58 AL1TeV)
- rapidity shift Ay= 0.465 in the proton direction

[0 Collected statistics:
B ~130 million MB events / 50 ub!
= MB trigger efficiency ~99% for NSD events
B ~31 nb! triggered, in particular:
= di-muon trigger ~ 19 nb-!
= TRD rare trigger ~ 1.4 nb-!

0 I will show results for the di-muon channel in
B p-Pb (2.03<ycus<3.53)- L.~ 5nbt
. Pb'p (-4'46<yCMS<-2'96) = Lint nJ 6 nb_l

SQM 2013 Giuseppe E. Bruno
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Which observable for nuclear effects ?

0 Nuclear modification factor R, 00
S full coverage of the ALICE muon ROO — Ypr =
spectrometer 2.5<y, ,5<4 exploited = <T pb>5 o
& based on an estimate of the o, - —
reference at Vsyy=5.02TeV
= N
QQ = J/yorY );%%:(A,EQ)QN
MB
[0 Forward to backward ratio Rgg
B computed in the common (restricted) o
Yems range 2.96< |ycus|< 3.53 — Ropy _ Yoo
FB R YB_ackward
o, reference at Vsyy=5.02TeV not o0

needed, some systematics cancel out

@’ less sensitive to the physics behind
the models
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1/) production in p-Pb:

—~10°

b/(GeV/c

do/dydp. (

=210% ¢

2 p-Pb |s,= 5.02 TeV, inclusive J/y—u*yw
- e 203<y <353 (L =5.0nb"
I 446<y - <296 (L =58nb")  siGEy
- —.— o ' y cMs it
e —
- ==
—
——
——
| ==
——
——
————e
n—.—-

hd
1 1 ‘ 1 1 Il ‘ Il | Il ‘ Il | Il ‘ Il 1 1 I 1 1 1 I 1 1 ‘

0 2 4 6 8 10 12

1 14 1
P, (GeV/c)

p-Pb |s,,= 5.02 TeV, inclusive J/y—u*, U:pr<15 GeV/c

- L, (2.03<y<3.53)= 5.0 nb™, L, (-4.46<y<-2.96)= 5.8 nb"
:1 11 1 |

c b by bow s by by b wa buw g byl

-5

4 3 2 4 0 1 2 3 4
yCMS

precise measurement: systematic errors of
about 6-8%, statistical errors negligible

coverage: 0<p:<14 GeV/c,-4.5<y . <-3 &

2<y. .<3.5

cross section higher in the backward rapidity

region (Pb-p)
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ra
c

0 O

Reg Of 1/) vs. prand y .

1.6 £
[ p-Pbys,, =502Tev, L y (Lumwd ) = 4.9 (5.5) nb c
1.4 :_ o Inclusive J/y — p*u°, 2.96 < Yems| < 3.53 ALIGE
12F
1F

0.8}

0.6F

0.4

i | EPS09 NLO (R. Vogt, arXiv:1301.3395 and priv. comm.)
0 2 _ = = = ELoss with qn=n.0?5 GeVim (F. Arleo et al., arXiv:1304.0901)
T ——— EPS09NLO + Eloss with q,=0.055 GeV?/fm (F. Arleo et al., arXiv:1304.0901 and priv. comm.)

O_I 1 1 | 1 1 1 | 1 1 1 | 1 ' ' I L L L | 1 1 1 | 1 1 1 |I
0 2 4 6 8 10 12 14

p; (GeVlc)

stronger suppression at low p+

1.2 Pb i i " .
=l - s,,= 5.02 TeV, inclusive J/y—pu*p >0
- p \Sun 1 v » Py ALTGE
- PRILIMINARY
1 bbb bbb bbb bbb bbb
0.8] e
0.4
i EPS09 NLO (Vogt, arXiv:1301.3395 and priv.comm.)
L EPS09 LO (Lansberg et al., priv.comm.)
0.2 = : == nDSG LO (Lansberg et al., priv.comm.)
...... Eloss with q =0.075 GeV*/im (Arleo et al., arXiv:1212.0434)
i EPS09 NLO + Eloss with qn=n,055 GeV?/fm (Arleo et al., arXiv:1212.0434)
O'l PR S T S I SR SR SR RN R SR S S R S
2.8 3 3.2 3.4 3.6 3.8
Y ems

weak (if any) evidence of y.c dependence in this small

rapidity range

models including shadowing and energy loss show
strong nuclear effects at low py

B in fair agreement with the data but pr-dependence looks
smoother than from model with coherent energy loss
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Integrated Ry of 1/) vs. models

|
p-Pb |5, = 5.02 TeV, LFDM dy (Laam”d v; ~ 4.9 (5.5) nb™
Inclusive J/y— p*u’, 2.96 < 1Y me | < 3.53, P> 0
ALICE
—— ALICE Preliminary = PRELIMINARY
.. EPSIONLO [0 pure shadowing

(R. Vogt, arXiv:1301.3395 and priv. comm.) -

» EPS09 LO, shadowing and EMC min./max. SI I g htly
(J.P. Lansberg, priv. comm.) =

overestimate the
nDSG LO
- (J.P. Lansberg, priv. comm.) d ata
EPS09 NLO and ELoss with q =0.055 GeV*/fm
” (F. Arleo et al., arXiv:1212.0434 and priv. comm.) better ag reement
ELoss with g =0.075 GeV*/fm
’ - l fl-l'. Arleo et al?,ar}{iv:1212.[]434}| | for m Od eI
1 ] | ] 1 | 1 1 ] I I 1 ] 1 I 1 ] - -
04 06 08 1 12 14 16 including energy
Ag loss
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O
=

O

O

SyStbe(I;](Zt;I; uunncf;:fel?at;’:eeij l‘.:c% 1.4 _r—5_|.—| —  PPb\sy=35.02TeV, inclusive J/y—u'y, p,>0
i ~ — Leorward y= 4.9 nb”, Lﬂmk“m;" 5.5 nb™ p-ﬂIIEEuEm
brackets > largely 120 padidl
correlated N Ll
- L[] T L LT PP P PP PP EPRP P PRI
grey box at unity-> A
fully correlated 0.8F e
L !?—'. -
. . 0.6 T
dominant uncertainty, i
of about ~25% (18% 0.4
at backward (forward -
rapidity from the pp 0.2}
reference N T T T T T
B detailsin I. Lakomov’s 4 -3 -2 -1 0 1 2 3 4
talk on friday Y ems

R, pp Of 3/)

integrated over y

Roa (2.03<ycys<3.53)=
0.732 + 0.005(stat) + 0.059(syst) + 0.131(syst. ref) - 0.101(syst.ref)

Rop (-4.46<ycvs<-2.96)=
1.160+ 0.010 (stat) + 0.096(syst) + 0.296(syst. ref) — 0.198(syst.ref)
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R e, Of J/) vs. models

Systematic uncertainties: g [ — .
L‘Cﬂ 1.4 __r—H—- - p-Pb \s,,= 5.02 TeV, inclusive J/y—p*y’, pT>U
[0 boxes—> uncorrelated _ o Luee 496N L ~55nb? arce
[0 brackets - largely 1.2¢ ’
correlated 1 3
[0 grey box at unity=> :
fully correlated 0.8
[0 dominant uncertainty, e
Of abOUt N250/0 (180/03 0'4:_ EPS09 NLO (Vogt, arXiv:1301.3395 and priv.comm.)
at baCkward (forward :EECGG:FuiIIata:?a:rlivﬂ:'lm.z.zzn o |
rap|d|ty from the pp 0.2 __-ELnaswithqn:lll.ﬂ?ﬁGev’;‘lm{.ﬁrleoetil,.arﬂlv:1212.ﬂ43¢}
reference N AT
B detailsin I. Lakomov’s -4 -3 -2 -1 0 1 2 3 4
talk on friday Y ems
0 large (pp) uncertanties prevent firm conclusions
between only shadowing or shadowing + energy loss
[0 CGC calculations disfavored by data
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Y(1S) in p-Pb: R p,

ﬁ

p-Pb events at 15.02 TeV
2.04<y  <3.54

Ny g = 292£33
My g = 9-44+0.02 GeV/c?
Gyrg = 0.172£0.024 GeV/c?

¥2/ndf = 1.18

large uncertainties s Mﬂgsﬁ
B again largest §
contribution from pp
B statistical
error ~17% oo d X
data suggest & e

suppression of Y at

forward rapidity 150

EPSQ09 calculation at

LT
P TR T
o

= 0-6} o Inclusive Jy—p'w, p >0
NLO describes well " o incusive 1181, 50
the J / \|j and aISO the 0-2;_ Li.)((-l\lsc;gt,arXiv:1301.3395andpriv.ccmm.)
Y trend PN
e
yCmS
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Il‘:?FB

p-Pb (s, =5.02 TeV

%
L o Inclusive Jhy—pt, p >0 .
B . LT ALICE
1.2[— o Inclusive T(1S)—pu'w, ,OT:>0 PRELIMINARY,
N R | | JS——
0.8
0.6/ "'+"_¢-r+-
04— EPS09 at LO: Ferreiro et al.
s Shadowing: Y(1S): Eur. Phys. J. C (2013) 73:2427
0.2—
B Shadowing: Jhy: arXiv:1305.4569
ol Ll L | L | 1 |

[=]

05 1 1.5 2 2.5 3 3.5 4

T(1S): ALICE preliminary

S . ALICE

- PRELIMINARY

= P — EPSO09 at NLO (Vogt)

— ] Eloss (Arleo et al.)

- L EPS09 at LO nPDF central set

ol (Ferreiro et al.)

- L] nPDF low shadowing set

— e nPDF high shadowing set

= r nPDF low EMC set

- nPDF high EMC set

[~ | 1 1 1 | 1 1 l 1 1 1 1 I 1 1 1 1 1 1 1 1 1
0.5 1 1.5 2 25 3

Reg

R-; of Y close to 1 and larger than that of J/y
within the large uncertainties in agreement

with most models

SQM 2013
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Conclusions

O Pb-Pb

B detailed measurement of J/y production vs. p; and rapidity

0 Models including J/y production via (re-)combination describe ALICE
results on Ryyand v,

B y(2S): ALICE data exclude strong enhancement in central Pb-Pb
collisions

m fraction of J/vy from B hadrons measured down to p=2 GeV/c
O complementary to CMS ; similar trend vs. p; as in pp

B Y: suppression stronger in central collisions, no rapidity dependence
within uncertainties

0 p-Pb
B inclusive production of J/vy and Y measured at backward and
forward rapidities

O Ry of J/y decreases at low pr down to ~0.5 in fair agreement
with models including coherent energy loss

[0 but nuclear shadowing accounts already for most of the observed
Rrs (Rpr);
O CGC calculations look disfavored
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.. anhd prospects

T - Opposite Sign p-Pb sy = 5.02 TeV é
% E ¢ Track Rotation + Iylabl <09 1 Inclusive Jiy — 'y’
) 120— | — ::_]EUUD I p-Pb |5, =5.02 TeV, Py < =15 GeVic |
= 100 ++ ,+ Py 0RY 0 B 3 Ad6<y,  <-296(L _ssm'}
(=} - 5
< + H . =
g eof k#" °+° = & 4000t
e ¢t M o, 5 0-100% 0-20% 20-40%
- I ' 0,
5 605 1#&}:00#“00‘ ! ﬁ;é' ] 2 N,, = 57260 £ 472 N,, = 23410 + 328 N, = 15389 236
8 40fp* P - 5 2000+ SB(30) =23 | SBit3o0) = 1.8 S/B(+3c0) =24
= w = = Wy Jiy Uiy
20 LA™ - O
E ! PR | ! ! ! I WW , L " f i \

0] ) . e e . L

- 100

« Opp. Sign-Background

80— MC Signal 40-60% L 60-80% 80-100%
- N, = 10059 + 183 N,, = 6168 + 245 N, = 2222 + 144
I ALICE i B (4 ) ;
60: CAREORMARCE o] S/B(130), = 29 aﬂlﬂchf 4.0 S.El[ﬂn]“= 52
1/03/2013

500-

o | |
- S | |
3

r i { 4 5 3 4 5
20 -

counts per 40 MeV/c?

4 5
m,., (GeV/c?)

= Y PETEETST AN ST SR s gl g by g P e
1 1.5 2 25 3 3.5 4 4.5 5
M, (GeV/c?)

[0 other results still to be extracted from the 2013 p-Pb data:

m e.g., J/y at mid-rapidity, centrality dependence of J/y at forward
rapidity, y(2S)

and in Pb-Pb: e.g., Ry, for non-prompt J/y
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ALICE talks on Quarkonia

[0 Lizardo Valencia Palomo: “Charmonium production
measurements in Pb-Pb collisions with ALICE at the LHC”,
- Friday 16:50

0 Igor Lakomov: “J/y production in p-Pb collisions with
ALICE at the LHC",
- Friday 15:00

[ Fiorella Fionda “Measurements of J/yv 2ee with the
ALICE Experiment at the LHC”
- Friday 16:30

[0 Palash Khan “Upsilon Production in Pb-Pb Collisions at
Forward Rapidity with ALICE at the LHC"”
- Friday 17:10
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[w(2S)/3/ v ]pp-pp / LW (25)/3/ ],

x10° 3
(\’.I_‘ :I‘\\Illll L LI L LI LI LI LI 1 ,_._‘12X|10[-‘ — — —— :
b, B N T RERERERERERE
o1.8[ o . = |
:C‘i B PERHFI(;RIEisti ] 8 10 B ALICE 1
E‘[ 6 — 7/08/2012 _, g i PERFORMANCE
q!:) - g | 7/08/2012
>S540 i _ ] S o ]
Gi1.4F Pb-Pb, | 5y= 2.76 TeV g g o, {5 7 ToV
12 - 2.5<y <4, 0<p,<3 GeV/c_: 2.5<y <4, 0<p_<3 GeV/c ]
1 40%-60% _|
0.8~
0.6
0.4
0.2~
- L L: | L [ N e S L
24 26 28 3 32 3.4 36 38 4 4.2 24 2.6 28 3 32 34 36 38 4 42

my, (GeV/c?) m,, (GeV/c?)
[0 signal extraction only possible in 2 p; bins:

B 0 < pr< 3 GeV/c: 20-40%, 40-60% and 60-90%
B 3 <pr<8GeV/c: 0-20% and 20-60%.
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J/yv and Y R,p, compared to CGC

L
Q& 14f- PPP /Sy = 5-02 TeV
- Inclusive Jiy—u*u, p_=0
“I e Inclusive Y(1S)—p'w, p >0 PR
o eeeeene e
0.8
0.6—
0.4/—
. CGC (Fuijii et al, arXiv:1304.2221)
0.2— T(18)
_ JIp
D-IIIII]IIIIIIILlIIIIiIIIlIIlII]II]IlIIII
0 0.5 1 1.5 2 2.5 3 3.5 4

yGI'T'IS
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The pp reference at Vs = 5.02 TeV

[0 pp data at Lds = 5.02 TeV are not available

m reference cross section o;;, obtained through an interpolation
procedure (based on F. Bossu’ et al., arXiv:1103.2394)

] GJp/fuenergy and rapidity dependence interpolated from CDF (s=1.96
Tev), PHENIX (vs=200Gev), ALICE, LHCb (vs = 2.76 and 7Tev) and CMS (Vs = 7Tev)
data

[0 Energy dependence: pp cross section ad mid-rapidity
B Interpolation based on a phenomenological shape (power-law) gives, at Vs = 5.02
TeV do "

dy |,

B Systematic uncertainties evaluated fitting test distributions
obtained moving data points according to a Gaussian distribution
with a width corresponding to 2.5 x their systematic uncertainties
(randomly for uncorrelated ones, same direction for correlated ones)

B Results are in agreement with FONLL and LO CEM calculations

BR x

=362 + 6 (stat) +55(syst) —37 (syst) nb
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The pp reference at Vs = 5.02 TeV

[0 Rapidity dependence

3 4
= r
B phenomenological approach, s R
based on the observation that 3 R -
PHENIX, ALICE and LHCb and 3 .F } g { E
CMS results on - } %ﬁ .
06— AR K i .
(doPP/dy)/dcPP/dy|,—o VS . iﬁ T oy e M ]
Yl Y7, max @re independent on 04 } o w3
S F = Pl o ¥
02— seme INterpolation (200 GeW) ]
56 02 oz 0 oz '0{4); '},);o_le'
B The distribution is fitted with a ity e

Gaussian shape _ _
B Systematic uncertainties obtained with the same

procedure adopted for the mid-y result. The chosen 2.5
sigma cut accommodate results based on FONLL and LO
CEM calculations

BR™ ds?” / dy(2.03 <Verss < 3.53) =231+41(syst)- 32(syst)nb

Jy

BRxdoF, /dy (—4.46 < Yy < —2.96) =159 + 40(syst) — 27(syst) nb
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Ran: J/y VS, Y

P 14 C 21/ ALICE: Pb-Pb \ Sy = 276 TeV, Lint =69 l»lb-1= 2.5<y<4 m::: 14 B ALICE: Pb-Pb\s,, =2.76 TeV, Linl =69 p.b'1, 0%-90%
12— N A Inclusive Y(1S), p. >0 GeV/c [ Uncorrelated syst. 1.2— A Inclusive 1(1S), p >0 GeV/c [l Uncorrelated syst.
L pﬁLI;EEnEW ¥ Inclusive J/y, 0<p <8 GeVic | | Correlated syst. E V¥ Inclusive J/y, 0<p <8 GeWc\: Correlated syst.
] EREEE R e e P e e e LT EEPEEPETEEPLEREEREY 1:"' ----------------------------------------------------------------
0.8[" i 0.8
:'?EHEEHE T -
G 04—
: W : ¥
0.2:— 0_2:—
DO_I - '5|0' - 560‘ - '1é0' N 560' - ééo' N 560' N '35|01 " '> Q.; '2.|6 2.J8‘ 3I '3.|2' J3.‘4 3.|6' 3.|8' zll y
[0 surprisingly similar suppression of inclusive J/y and Y, but
one may argue that:
B Y should be much less subjected to regeneration than J/y
B inclusive Y suppressed because of the the “"sequential
melting”, as observed by CMS
[0 Feed down from higher excited states Y (2S), Y(3S), b, %o ~ 50 %
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REPb of J/y vs. several models

L
14T PPD \8= 502 TeV, inclusive Jy—y'i, p,>0

- "'+.-. Leorwaray™ 4907 Lo = 55 D v
&

0.8F

0.6

EPS09 NLO (Vogt, arXiv:1301.3385 and priv.comm.)
0.4 - cGc (Fujii et al., arXiv:1304.2221)

"~ = = ELOSS with g =0.075 GeV?iim {Arleo et al., arXiv:1212.0434)

| = EPS09 NLO + ELoss with q,=0.055 GeV:/im (Arleo et al., arXiv:1212.0434)
U 2 - EPS09 LO central set (Ferreiro et al., arXiv:1305.4569)

= EPS09 LO central set + O opg = 1.5 mb (Ferreiro et al., arXiv:1305.4569)

- EPS09 LO central set + o _ = 2.8 mb (Ferreiro et al., arXiv:1305.4569)

D Ll 1 I 1 0 0 1 | L1 1 1 | 1 0 1 1 I L1 1 1 | 11 1 | | 1 1 1 1| | LI 1 1 | 1 &1 1
4 3 2 -1 0 1 2 3 4
JI‘rl?.‘.l'l"IS
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From p-Pb to Pb-Pb...

ﬂ p-Pb results will provide information on the size of CNM effects in Pb-Pb
" Pb-Pb: 2.5<|ycus|<4, Vsyy = 2.76TeV

" p-Pb: slightly different kinematic domain and energy
2.04<ycus<3.54, 2.96<yys<4.46, Vsyy = 5.03TeV

: B

...but Bjorken x regions shifted by only ~10%.
In a 2=>1 production mechanism (at p;~0):

pPb Pbp X

ﬂ Work in progress to quantify size of CNM effects in Pb-Pb results!
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