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Quarkonium as a sensitive probe of QGP
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In reality

Quarkoniumproduction modified by cold nuclear mattei\M)
effects on top of hot matter effects

Quarkoniumproduction in heawon collisions are the interplay
of color-screening/melting(re)combinatiorand CNM effects

Experimental solutions: QGP melting
PA: CNM effects, reference
AA:
A Multiple dimensional
Centralityp,, rapi di tyeé
Collision energy, system Qg&eé

A Different states (Re)combination CﬁS\
Iy .y (25)= (1S, 2S, 35)
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Experiments
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JIy Results
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STAR new results fromntm
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A Confirmed previously publishegte results
A Improved precision anp converge
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Centrality dependence
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pr>3 GeVic CMS: JHEP 05 (2012) 063
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More collision energies?

High-p;: (Re)combination less important
Stronger suppression at LHC than at RHIC
Higher collision energy?
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Beam energy dependence

STAR, arXiv:1607.07517 , submitted to PLB
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A SPS\ RHIC: Gradually increase

A RHICA LHC: Significantly increase
A Consistently described by transport model
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Low-p; J/y In PbPbat 5 TeV

arXiv:1606.08197
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. 0-90%: 1.13= 0.02(staty 0.18(syst.)
A Jl atlow-p; at forward rapidity

A Less suppression affeV than 2.76TeV
A But consistent within normalization uncertainties
dominated by 2.7&eV pp reference extrapolation
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P+ dependence
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High-p; J/ly In PbPbat 2.76TeV
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A CMS final results on y/in Pb+Pbat 2.76TeV
A Better precision with finer centrality bins
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High-p; J/ly In PbPbat 5TeV
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A Stronger suppression of high Ji at 5TeV than 2.76TeV
A Because of differerng; cut?
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P+ dependence
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A Flat at 59,;<~15 GeV/c and then increase with
A Stronger suppression at higher beam energy in overlapping
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Very low-p+ J/y In peripheral AA

RAA
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V=p,0 ,¢, Iy

A Significant enhancement at very
low p; in (semi)peripheralPbPb
Collisions

A A domain where re(combination)
IS negligible
A At rest in the created medium
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Very low-p. Jly at STAR
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A Excesobserved ap,<0.1 GeV,
no obvious centrality dependence
A t distribution consistent with
Interference, slope consistent with
that ofr in UPC
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V (2S) Results

Zebo Tang (USTC)

Hard Probes 2016 ~ 9/23 -27, 2016

16



Rop(W(2S))/R , (IW)

High-p; y (2S) InpPb

ATLAS-CONF-2015 -023
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A Similar suppression in central collisions
A Hints of less suppression in peripheral collisions
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y (29 In PbPbat 2.76TeV

RS RS LS RRAAN RRRRE RALRE RERRE LRSIk
3 -CMS PbPb & pp |s,,, = 2.76 TeV ]
- ® 3<p <30GeVic, 1.6<y| <24
- W 65<p <30 GeVic, ly| < 1.6
- —95% CL

- PRL 113(2014), 262301

1
]

ent.
Te-100% |

=

[ pr[zsydef‘w ]PhF'h'IIr [ Nx,r[zsf;Nwa ]m:l
o ™
|
| |
| I L L | LI ] I
——+
| ]

4 i
L ‘ i
oo bov s bvnwn b naa b Lo by byw g a b1

0
0 50 100 150 200 250 300 350 400
N

part

A Relativemore suppressicat p;>6.5 GeV/c
A Relativeenhancemerdt p,>3 GeV/c
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y (29 In PbPbat 5 TeV

PbPb 351 ub™, pp 25.8 pb™ (5.02 TeV)
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A Centrality independent suppression
A Consistent between two energies,

but ~3 difference in central collisions
A Precision need to be improved
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