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LHC allow us to probe the particle production by photon – 
photon interactions in a energy range unexplorated by LEP 
and higher than that proposed for the ILC.
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Photoproduction of X(4350): 

Constrained by Belle 
Collaboration.
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Photoproduction of X(4350): 

Constrained by Belle 
Collaboration.

Such channel can be used to confirm 
(or not) the existence of resonances 
observed in e+e- colliders.
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Dilepton production 
- pp collisions - 

 W/o cuts:

(*) VPG, Jaime, Martins, Rangel, PRD97, 074024 (2018)
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Dilepton production 
- pp collisions -

 Including cuts:

     Dominated by diffractive interactions!
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Dilepton production 
- PbPb collisions -

 Including experimental cuts:



Prospects



VPG, Silva, PRD 89, 114005 (2014).

Photoproduction of Zc(3900)
+: 

Cross sections are enhanced by a factor Z2 in pPb collisions.
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Probing Exotic Charmoniumlike states in photon 
– hadron interactions  

VPG, Silva, PRD 89, 114005 (2014).

Photoproduction of Zc(3900)
+: 

The enhancement occurs at very large rapidities (small photon – 
proton center – of – mass energies)!



Exclusive VM photoproduction in fixed target 
collisions at the LHC 

* Beam – gas collisions have been studied by the LHCb Collaboration and 
a similar programme can be developed by the AFTER@LHC experiment;

* Such collisions allows to study the vector meson photoproduction at low 
energies.

(*) VPG, Medina EPJC78, 693 (2018) 
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Exclusive VM photoproduction in fixed target 
collisions at the LHC 

(*) VPG, Medina EPJC78, 693 (2018) 

     Rho                Omega                J/Psi



Probing Pentaquarks in photon – hadron 
interactions  

Cao, Dai, ArXiv:1904.06015[hep-ph].
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VPG, Medina, work in progress.

Photoproduction of Pc: 

Collider mode:



Probing Pentaquarks in photon – hadron 
interactions  

VPG, Medina, work in progress.

Photoproduction of Pc: 

Fixed - target mode:
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 Photon – induced interactions can be used to 
constrain the physics in unexplorated energy regime.

 We can learn a lot of physics studying the HE 
regime. However, the analysis of the low energy 
regime is also very important to constrain some 
important aspects of hadronic physics.

 The RHIC and LHC data for the photoproduction of 
different final states  will be fundamental to 
constrain  and/or discriminate between different 
models.

 Complementary studies can be performed by the 
analysis of the exclusive vector meson 
photoproduction in polarized hadronic collisions and in 
fixed – target collisions at the LHC.
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 We can learn a lot of physics studying the HE 
regime. However, the analysis of the low energy 
regime is also very important to constrain some 
important aspects of hadronic physics.

 The RHIC and LHC data for the photoproduction of 
different final states  will be fundamental to 
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models.

 Complementary studies can be performed by the 
analysis of the exclusive vector meson 
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Thank you for your attention!
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