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Quarkonium as a probe of the QGP
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* Suppression of the direct charmonia due to color screening

* LHC: charm quark (¢ and ¢) production cross section larger compared to RHIC energies
* Additional production mechanism: (re-)generation of quarkonium . Quarkonium can be used to study
deconfinement in the QGP
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Charmonia

production in Pb-Pb collisions at \/syy = 5.02 TeV
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* Nuclear modification factor Raa: suppression and (re-)generation of the quarkonia
e Charmonia elliptic flow v, : charm quark thermalization?
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Quarkonia measurements with ALICE detector

Time Projection Chamber
Tracking, particle identification
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e Measured prcan be down to 0
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pp reference for inclusive J/y production at /s = 5.02 TeV

ALICE
2 [ T T T T | T T T T | T T 1 1 = 10 rr[rrr[rrr[rrr[rrr[rrrrrr[rrr[rrrpri 1'§
3 -
o B ALICE {1 2 ALICE Preliminary, pp \s =5.02TeV,25<y <43 = E g E
> _Ea__m_ pp E = 502 TeV () _+_ InCI H . ) 1 £ : : lav]
. - usive J/y, BR uncert.:0.6% o= Ra=Y
) 1= Inclusive Jy = 9 1 . FFEE o
O] pe=- == J 9o === []Syst uncertainty (Uncorrelated) 3% 2 =<
= - e i 3 = L, -123:1.8%pb’ ]==8
~ - -1 S - int = '+ T 1.6%p o —_
o - 1 T 10k N 5 =0C¢
2 = 1 § E - 1323
>\10_1:_ = NB 10—2_ -.--l- _’g§§§
°_F — 1 ° S Fe3=E
Q - — e N - N 1y =0
Ke) i i 1073 k- (201 NRQCD, M. Butenschoen et al. i, 4 32=2
o) ® ALICE, |y| < 0.9, Lumi. uncert. + 2.1% 8 3 + FONLL M. Cacciari et al. -y E 2 >
"o 102F — e _ - [ NRQCD, Y-Q. Ma et al. ———J 352
E ¢ ATLAS, |y| <0.75 R Iy 3 10 = + FONLL M. Cacciari et al. -y =~ %
- _ X 5 E [ NRQCD+CGC, Y-Q. Ma et al. 3 ~
[ % CMS,ly|<0.9, Lumi. uncert. +2.3% . - + FONLL M. Cacciari et al. 3
1 1 1 1 I 1 1 1 1 I 1 1 1 1 10—5 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I 11 1 I L1 1 I L1 1 I L1 1 I L1 1
0 5 10 15 0 2 4 6 8 10 12 14 16 18 20
p_ (GeV/c) p. (GeV/c)

e First measurement of inclusive J/y production at pp 5.02 TeV, pr down to 0

* New measurement consistent with ATLAS and CMS in overlapping pr
* At forward-rapidity new measurement reach pr to 20 GeV/c

11/06/20 Quarkonium production measurements in ALICE (X.Bai)



J/y pr spectrum in Pb-Pb collisions at \/syy = 5.02 TeV

ALICE
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Statistical hadronization model describes the data at low pr, while the transport model agrees with
data for all py
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J/y R, , in Pb-Pb collisions at /sy

=5.02 TeV
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* New measurements based on high statistics data ( ~10 x for 0-10%, ~ 4 x for 30-50% compared to 2015)
* Significantly better precision and larger p; coverage w.r.t the previous measurements
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J/y R, . in Pb-PDb collisions at \/syny = 5.02 TeV
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» The statistical hadronization model and transport model can describe the data within the uncertainties
* More precise experiment inputs (total charm cross-section/shadowing) are needed to constrain models
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J/y R4, in Pb-Pb collisions /sy

=5.02 TeV
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* Regeneration is the dominant process
°

The charm quarks density increases towards midrapidity
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J/y R, in Pb-Pb collisions at /syy =5.02 TeV
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* Significant suppression for pr> 5 GeV/c for both forward and midrapidity
 Statistical hadronization model describes data at low pr, transport model agrees with the data for all
the Pt
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J/y v, in Pb-Pb collisions at \/syy = 5.02 TeV
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e Observation of positive J/y v, at both mid and forward rapidity
* Agreement with transport model at low pr, indicates the charm quarks thermalization
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. Y'(1S) and Y'(2S) R, 4 in Pb-Pb collisions /syy = 5.02 TeV
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* New measurement based on 2015+2018 data with high precision
» Slight centrality dependence for both Y'(1S) and Y'(2S) Rya
* Stronger suppression of Y(2S) compared to Y'(1S)
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Y'(1S) Rx In Pb-Pb collisions at /syn

=5.02 TeV
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 Slight rapidity dependence, the trend is different from the model calculation
* No pr dependence which in strong contrast to the J/\y Raa
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Y'(1S) v, in Pb-Pb collisions at \/syy = 5.02 TeV
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* First measurement of the Y'(1S) elliptic flow coefficient v,
* v, consistent with zero and lower than J/i) v, by 2.60
* Beauty quarks thermalized? Phys.Rev.C 101 (2020) 6, 064905
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Summary

ALICE

* The quarkonia R,, and v, are presented for both forward and midrapidity
at VSNN = 5.02 TeV

* Charmonium
* Dominant contribution from (re-)generation in central collisions and low pr
* Observation of positive J/y v,, indicates thermalization of charm quarks

e Bottomonium

e Strong suppression for all centrality and p, stronger suppression of Y'(2S) compared
to the Y'(1S)

e The Y(1S) v, is consistent with zero (2<p;<15 GeV/c) and lower than J/y v, by 2.60
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ALICE

Thanks
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