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Physics Motivations 

The ultra peripheral collisions 
occur if b >R1+R2  è the 
photons and nuclei can interact 
in several ways. 

R1 

R2 
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PHOTON-PHOTON COLLISIONS 

1.  Electromagnetic interaction: γ + γ 

 
 
2. Direct photonuclear interaction: γ +parton (γ+g à qq, g+qàjet+jet) 
 
 
 
3. Resolved photonuclear interaction (VMD), elastic or inelastic 

Two ions (or protons) pass by each other 
with impact parameters b > 2R 

Physics Motivations 



4 ICFP – 2012 CONFERENCE 
June 15th. 2012, Crete - Greece 

Mario Rodríguez Cahuantzi 
FCFM – BUAP, MX 

RHIC - PHENIX RESULTS 

Au+Au collisions at 200 GeV 
PHENIX study: 
PLB Vol 679, issue 4, p. 321-333 

Physics Motivations 
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Physics Motivations 

LHC: W,max ~  950 GeV 
 
HERA: W,max ~ 300 GeV 
 
RICH : W,max ~ 34 GeV 
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Starlight simulations for coherent J/ψ  

1. Both dileptons (muons or electrons) at central rapidity, -0.9<y<0.9 
2. Both muons at forward rapidity, -4.0 <y< -2.5 
3.-­‐	
  One	
  forward	
  muon	
  and	
  the	
  other	
  at	
  mid-­‐rapidity 

Three J/ψ  analysis are possible in ALICE 

Physics Motivations 
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ALICE detector 

For further details see the Panos CHRISTAKOGLOU talk  
(https://indico.cern.ch/contributionDisplay.py?sessionId=22&contribId=280&confId=176361) 
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J/ψ à e+e- 
Inner tracking system (ITS) 

Time Projection Chamber (TPC) 
|η| < 0.9 

Central rapidity: TOF trigger requiring a hit multiplicity to be between 2 and 6, vetoing 
signals from both VZERO detectors, and with at least 2 hits in SPD. In addition, at least one 
of the triggered tracks by TOF has the angular correlation 1500 < Δφ < 1800 

ALICE detector 
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J/ψ à µ+µ- 
-4 < η < -2.5 

Forward rapidity: Muon arm + 
VZERO trigger: at least one muon 
candidate + veto on VZERO-A. 

ALICE detector 
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ALICE detector 
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Data analysis 
PERFORMANCE	
  RESULTS:	
  2010	
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Summary 
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H1: A. Aktas et al. Eur.Phys. J.C46:585-603,2006 
ZEUS:S. Chekanov et al., Nucl. Phys. B695 (2004) 3. 
A. Martin et al. Phys.Lett. B 662:252-258, 2008 

LHC: W,max ~  950 GeV 
 
HERA: W,max ~ 300 GeV 
 
RICH : W,max ~ 34 GeV 
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•  J/ψ, ϒ 
•  σ (γpàVp) from pQCD 
•  2-gluon exchange 
•  Sensitive probe of g(x), 

g2(x) 

Ryskin, Roberts, Martin, Levin, Z. Phys C 76 (1997) 231, Frankfurt LL, 
McDermott MF, Strikman M, J. High Energy Physics 02:002 (1999) and 
Martin AD, Ryskin MG, Teubner T Phys.Lett. B454:339 (1999) 
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