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Motivations (Pb-Pb collisions)

> Probe of deconfinement:

* Quarkonium suppression via colour screening (Matsui and Satz, PLB 178 (1986) 416)
» Sequential suppression of the quarkonium states (bigal et al. PRD 64 (2001) 0940150)
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Col6F Screening

» Enhancement via (re-)generation of quarkonia,
due to the large heavy-quark multiplicity

(Rafelski et al. PRC 63 (2001) 0549057, Andronic etal. PLB 571(2003) 36,
Rapp et al. JPG 38 (2011) 124068)

= Key observable - Nuclear Modification Factor:

Inp &

o) Iy

* Relative production of quarkonia in AA collisions

with respect to that in pp collisions at the same | R, (p.,y)= <

nucleon-nucleon center of mass energy

d’N,, /dydp,

Ncoll> xd szp /dydp.
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Quarkonium measurements in ALICE
(AC—f)-ﬁ)Ez

VO: centrality
in Pb-Pb collisions
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» Central barrel (|y]|<0.9): J/y->ete » Muon spectrometer (2.5<y<4): J/y->u*pw
* Tracking: ITS, TPC, L3 Magnet * Tracking Y(1S)->pHw
* |dentification: TPC * |dentification 3




J/U results in Pb-Pb at 2.76 TeV




Nuclear modification factor of inclusive J/{ in Pb-Pb
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* Clear suppression observed

* Suppression weakly dependent on centrality for N

part

» R,, measured in a large rapidity range and down to zero p;
» Results:
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Inclusive J/Y R,, comparison with RHIC data
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» Less suppression observed at LHC energies
» Centrality dependence less important at LHC energies




Inclusive J/Y R,, comparison with theory

|I/l| Shad cwing+comovers+recombination (E. Femeiro, priv.

ALICE Preliminary, Pb-Pb fsNN= 276 TeV, L =15 ub''
@ ALICE, |yl<0.9,p =0
Stat. Hadronization Model (A, Andronic & al., JPG 38 (2011) 124081)
ALICE <% Transport Model (X Zhao & al., MPA 858 {2011) 114 & priv. comm.)
FRELIMINARY. > Transport Model (Y.-P. Liu & al, PLB 678 (2009) 72)

To,, /dy=0.4 mb

1.4 — ; : 14
E o ALICE Preliminary, Pb-Pb “sm=2.?BTaV,L:-o?0yb é ST
s ALICE, 2.5<y=4, p =0 i
Iu: i . Stat. Hadrnniati{fnlhh:lal[A.Andronic&al., JPG 3B (2011) 124081) |m 3
1.2 [~ ALICE %% Transport Model (X. Zhao & al., NPA 858 (2011) 114) 12
| PRELIMINARY.! Transport Model (¥.-P. Liu & al, PLB 678 (2009) 72)
n [1[/]| Shadowing+ comovers+recombination (E. Femeiro, priv.comm.)
1 1 ’/ .................................................................................................................................. 1
08 -‘ ' d:!'c!fdjf=ﬂ.25 mb 08 ;L\\I|||||||’|f|/f?
06 2 ; i
[ i o :\v\' :
0.4| i r 0.4}
i do , /dy=0.15 mb -
021 o of .
- Forward rapidity 0 - Mid-rapidity
D_l||||||||||||||||||||||||I|I||I|II||||| _||||||I|||||
0 50 100 150 200 250 300 35(?\.' 400| 0050 100
pa

150 200 250 300 35(%, 400

pa

» Transport models and comover model: suppression + large fraction of J/{ produced
by charm quark recombination (>50% in most central collisions)
» Statistical hadronization model: all J/ are generated during the hadronization
phase by purely statistical mechanisms
» Models describe data for (semi-)central collisions and in the two rapidity ranges
—> indication of (re-)generation mechanisms in Pb-Pb collisions at Vs,=2.76 TeV



J/W results in p-Pb and Pb-p at 5.02 TeV
(new)




Motivations (p-Pb/Pb-p collisions)

» Study of initial state effects (shadowing, parton
energy loss, intrinsic charm) and final state effects

(quarkonia in medium dissociation, energy loss) < 141 Sk SR
» Such effects are expected to be sizeable T o = PR anin opsiott b
in AA collisions and their measurement in f[megmmattcms e el sl s R
pA is essential to disentangle hot nuclear osk B 44
matter effects (suppression,(re-)generation) s 1 E i ;
" Key Observables; 04-_ Shadowing in Pb-Pb |s,,, = 2.76 TeV B E
® Nuclear modification factor . : — EPS09 shadowing (R.Vogt & al), p >0 GeV/e B
- considering p-Pb or Pb-p collisions the 021 s Ere S e n
factor can be measured at forward or at T I A
backward rapidity with the spectrometer y
= The forward-backward ratio of the nuclear
modification factors (R.z) is computed
(Reg) P R ) d°N_,/dydp;
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Inclusive J/Y in p-Pb and Pb-p collisions
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» The nuclear modification factor and the Forward-Backward ratio were measured
in pA collisions at 5.02 TeV and down to zero p;

» 1/ Y production decreases from backward to forward rapidity with respect to pp
and the Forward-Backward ratio is of the order of 0.6
— Initial/Final state nuclear effects
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Inclusive J/ in p-Pb/Pb-p comparison with theory
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> Nuclear modification factor:

* The Color Glass Condensate model (forward rapidity only) seems not to be favoured
* The shadowing EPS09 NLO calculations and models including also coherent parton
energy loss reproduce reasonably the data

> Forward-Backward ratio:

* Shadowing+energy loss model provides a rather good data description
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Y(1S) results in Pb-Pb at 2.76 TeV (new)




Nuclear modification factor of inclusive Y(1S) in Pb-Pb
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» R,, measured at forward rapidity (2.5<y<4) and down to zero p;

» Results:
* Clear suppression observed
* Weak rapidity dependence in the kinematic range 2.5<y<4
* Hint for larger suppression in central collisions
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ALICE and CMS data comparison in Pb-Pb
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» The centrality dependence of the CMS and ALICE Y(1S) nuclear modification factors
are compatible

» The observed suppression factor (about 2) remains rather constant in the large
rapidity range accessed by ALICE and CMS
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Inclusive Y(1S) and inclusive J/{ Ry,
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» Similar suppression for J/{ and Y(1S) observed as a function of centrality
and as a function of rapidity
» CAVEATS: Interplay of various competing mechanisms is to be considered
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Comparison with models in Pb-Pb
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» Hydrodynamic formalism (HYDRO) assuming finite local momentum-space
anisotropy due to finite shear viscosity

» The model doesn’t take into account cold nuclear matter effects

» The model reproduces reasonably the data with a boost-invariant plateau
as initial temperature profile and a shear viscosity such that 4rnin/s=1

» The predicted suppression rapidity dependence is different than that measure%lG




Comparison with models in Pb-Pb
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» The model describes reasonably the suppression as a function of the centrality
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Conclusion

» J/U results in Pb-Pb (2.76 TeV):
* The inclusive J/U R,, has been measured down to zero p; at mid-rapidity (|y|<0.9) and
at forward rapidity (2.5<y<4)
* An indication of J/{ (re-)generation was observed
» J/ results in p-Pb/Pb-p (5.02 TeV):
* The inclusive J/U R,, has been measured at forward rapidity (2.5<y<4) and at backward
rapidity (-4<y<-2.5) down to zero p; as well as their ratio R,
* The shadowing EPS09 NLO calculations reproduce reasonably the data

» Y(1S) results in Pb-Pb (2.76 TeV): ALICE-PUBLIC-2012-xxx

* The inclusive Y(1S) R,, has been measured down to zero p; at forward rapidity (2.5<y<4)

* A clear suppression was observed

» Comparisons with the CMS data show a suppression which weakly depends on rapidity
over the large range accessed by both experiments

* The considered hydrodynamic model describes reasonably well the ALICE data but
predicts a different rapidity dependence

* A rate equation model including suppression and a small regeneration component
describes reasonably well the data
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