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ÅUltra -peripheral collision = Impact 
parameter larger than sum of 
nuclear radii  

ÅThe EM field of protons and ions 
can be viewed as a beam of quasi 
real photons (intensity å Z2) 

ÅUsing Pb-Pb and p-Pb data at the 
LHC it is possible to study Ȃ-Pb, Ȃp 
and ȂȂ collisions at higher center of 
mass energies than ever before 

ÅALICE is using LHC as a photon-
hadron collider!  
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ÅCharmonium  photo-production  
cross section is proportional to 
square of gluon structure  function 
(at LO) of the target (Pb, proton)  

ÅCharmonium  rapidity maps the 
photon-target center of mass 
energy 

ÅCharmonium  photo-production 
permits us to study perturbatively  
non linear effects at low x in the 
gluon distribution of the target 
(key words: shadowing,  
saturation)  
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LHeC  Study group, ArXiv: 1211.4831 

C. A. Salgado et al 2012 J. Phys. G: Nucl. Part. Phys. 39 015010 
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Forward J/̞  -> ˃ + ˃ -   Central J/̞  -> ˃ + ˃ -   

(̞2s) -> e+ e- + ̄ + ̄ -   Ultra -peripheral  

collisions 
ÅHave a very clean signature - two or 

four tracks in an otherwise empty 
detector 

ÅStudied decay channels: 
ſȍ0 -> ɸ+ ɸ- 
ſJ/ȑ -> l+ l- 
ſȑ(2S) -> l+ l - 
ſȑ(2S) -> J/ ȑ ɸ+ ɸ-   
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ALICE experiment and UPC trigger 
ÅCentral barrel trigger on UPC 

ſ2010: no hits in V0, hits in SPD Ó 2 , TOF hits Ó 2  

ſ 2011: no hits in V0, hits in SPD Ó 2 , 2 Ò TOF hits Ò 6 with back-to-back topology 
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ALICE experiment and UPC trigger 
ÅForward rapidity trigger on UPC  

ſ2011: no hits in V0-A , hits in V0-C , single muon with pT > 1 GeV/c  

ſ 2013: no hits in V0-A , hits in V0-C , di-muon, each with pT > 0.5 GeV/c  

 

Michal Broz - 11.9.2015 -  HESZ 2015 7 



arXiv:1503.09177 (Accepted by JHEP) 

Michal Broz - 11.9.2015 -  
HESZ 2015 

8 



ƪ0 in Pb-Pb  

central rapidity  

Å2011 Pb-Pb data 

ÅPions are identified by TPC dE/d x 

ÅCoherent events selected by pT < 0.15 
GeV/c and corrected for incoherent 
contamination  

ÅInvariant mass fitted by Breit -Wigner 
resonance + continuum term (Sºding) 

 

 

ÅM = 761.6 Ñ 2.3 (stat.) φȢρ
σȢπ

(syst.) MeV/c 2 

ſPDG = 769 ï 775 MeV/c2 

Åũ = 150.2 Ñ 5.5 (stat.) ρςȢπ
υȢφ

(syst.) MeV/c 2 

ſPDG = 148 ï 152 MeV/c 2 

Å|B/A| = 0.5 Ñ 0.04 (stat.)  πȢρπ
πȢπτ

(syst.) 
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Differential cross section  
ÅCross section obtained by integrating the resonance contribution over  

     [2mɸ ,Mȍ + 5ũ]  
ſ Same range in M inv as used by STAR and ZEUS 

ÅGDL: Proper QM Glauber calculation for scaling ů(Ȃp) ᵼ ů(ȂA) 

ÅGM: Based on the color dipole model with saturation implemented by the Color 
Glass Condensate formalism  

ÅSTARLIGHT: Scales the experimentally measured Ȃp cross section using a 
Glauber model, neglecting the elastic nuclear cross section 
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