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RESULTS AND COMPARISONS 

INTRODUCTION 

The production of bottomonium states  and their suppression is a probe of the properties 
of the hot and dense medium created in high-energy heavy-ion collisions. In particular, 
some of the  states have a smaller size and larger binding energy than the J/Ψ and their 
study provides valuable information complementary  to those obtained from charmonium. 
The S)  state is expected to dissociate at a higher temperature than all the other 
quarkonium states, thus proving to be an effective thermometer of the system. This poster 
will highlight details of the analysis in Pb-Pb collisions, along with future prospects of 
studies in the ALICE experiment for the upcoming Run-2 of the LHC.

ABSTRACT  

  ALICE   ANALYSIS IN Pb+Pb 2.76 TeV 
The ALICE experiment (LHC-CERN)
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Centrality selection:
Based on a geometrical-Glauber model fit of the V0  amplitude 
 Centrality bins used in this analysis: 
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The inclusive (1S) cross-section per unit of rapidity in pp collisions at 2.76 TeV is obtained from 
the rapidity interpolation of LHCb data [ R Aaij et. al. , LHCb Collab. , arXiv:1402.2359 ]    
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  (1S) more suppressed in forward 
  rapidity (ALICE) than mid-rapidity 

   (CMS :PRL 109 (2012) 222301)
    results in central collisions 
 

 Inclusive (1S) showing more suppression 
 in rapidity and centrality than J/

 
 Not a straight forward interpretation 
due to important contributions of 

  regeneration of  J/and feed-down 
  from higher mass states for 
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M. Strickland, arXiv:1207.5327v3  A. Emerick et al., EPJ A 48 (2012) 72 ] K.Zhou et. al. arXiv : 1401.5845

 Dynamical and Transport Models overpredict S) R
AA  

at  forward rapidity

 Run-II  PROSPECTS  
 Pb-Pb in RUN II (expected numbers)
– 1 nb-1 luminosity
– ~ 5 TeV Energy
-- with respect to 2011
• ~ 14 times the Integrated Luminosity
• ~  double  cross section
– ~ 4k (1S) counts expected

– Reachable goals
• 4-5 centrality bins with stat uncertainty < 10%
• Nuclear Modification factor of (2S) 

What do we expect for  2S/1S and 3S/1S production 
ratios at forward rapidity in pp-collisons?

The pp and pA world data from W. Zha et. al. arXiv : 1308.4720
(2S)/(1S) = 0.275 ± 0.005 & (3S)/(1S) = 0.128 ± 0.004

In ALICE Muon rapidity (2.5 <y< 4.0) for pp collisions 
the ratio calculations match with this world data summary
L S. Kisslinger and D. Das, Mod. Phys. Lett. A 28, 1350067 (2013)
L. S. Kisslinger and D.Das,  Mod. Phys. Lett. A 28, 1350120 (2013)                             
    

W. Zha et. al., arXiv : 1308.4720

On the plot: total fit function (red), signal (green) 
and the background (blue)

 The signal is extracted by means of a fit  to the opposite-sign      
   dimuon invariant mass spectrum

 The  line-shapes are described by extended crystal ball 
   with the tail parameters fixed with Monte Carlo results

  
  The underlying background is fitted using a sum of two

     exponentials or a sum of two  power-law functions

  The amplitude, position and width of Sare kept as free             
    parameters

  Parameters of the double exponential and amplitude 
    of Sand Skept free

  Width of  2S and 3S constrained to those of 1S as per PDG             
   ratio

  The mass differences  between  states were fixed from PDG values

  Acc × Eff correction plotted as a function of centrality  and         
   rapidity

  Small decreasing of the reconstruction efficiency with                   
   increasing  centrality ~7%  due to increasing  detector                   
   occupancy

  Acc x eff peaked at mid-rapidity and decreasing towards the         
   edge of the acceptance

  Systematic uncertainty on   (1S) cross section includes                
    conributions from tracking (~10%) and  trigger (~2%)                  
    efficiencies, matching between tracking and trigger detectors       
    (1%), signal extraction (~5-10 %) and Monte Carlo inputs to        
    acceptance calculation (~4-7%)

 1S) R
A A 

Charmonia: J/ψ, Ψ ’, χc,      Bottomonia: ϒ (1S), ϒ ’ (2S), ϒ ’’(3S) 
      Lattice QCD: Evaluation of spectral functions ⇒ Tm e l t i n g

Models based on potential with largest possible 
binding ⇒ most bound charmonium states melt by 1.3Tc .

Upsilon (1S) survives until 2Tc. (PRL 99, 211602)

Lattice results : Consistent with quarkonium melting
                                                                                                                 

Suppression pattern →  thermometer of QCD matter

  

 

Charmonia : 
– Regeneration, from coalescence of charm and anti-charm quarks, is the dominant mechamism at LHC.
– This effect makes the quantitative analysis of suppression effects more difficult.
Bottomonia : 
– Regeneration effects are much weaker.
– No feed-down from open heavy-flavors but only from higher-mass bottomonia.
– Suppression effects should be more evident.

     arXiv: 1405.4493 arXiv: 1405.4493
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Data sample:

Minimum bias trigger (V0A && V0C && SPD)
Rejecting beam-gas interactions by selecting tracks 
pointing to the interaction vertex
Run selection dependent on the stability of the muon 
spectrometer tracking and triggering performance
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