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Main goal: Demonstrate that the study of coherent interactions can be useful to
constrain the QCD dynamics.
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Warning: 2.) I will restrict my talk in the discussion of the results obtained
with my collaborators. See also important contributions to the subject
by Szczurek, Schafer, Motyka and collaborators.
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Coherent interactions

Photoproduction in coherent interactions can help us to gain
information on the QCD Dynamics for energies higher than
HERA.



Photoproduction cross section
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Inclusive and exclusive processes



Coherent interactions as a probe of the
gluon distribution
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J/



Nuclear effects in the gluon distribution:

PHENIX result:

Solutions of the
linear DGLAP
evolution equations
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Predictions at LHC

Shortcoming: LT analysis that disregard non‐linear effects in the QCD dynamics. 



QCD dynamics at high energies



Coherent interactions as a probe of the
saturation: I. Vector Meson Production



Exclusive J/ photoproduction at RHIC

*Phenix Collaboration
PLB679 (2009) 321



Exclusive J/ photoproduction at Tevatron

Our prediction*: 3.4 nb

*VPG and Machado, EPJC40 (2005)519
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Exclusive  photoproduction



Star collaboration results:



Update on predictions for the first LHC run:



Coherent interactions as a probe of the
saturation: II. Heavy quark production
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Coherent interactions as a probe of the
BFKL Pomeron
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Coherent interactions as a probe of the
Odderon

arXiv: 1211.1207



Summary

 The study of the inclusive and exclusive  
photoproduction of different final states at LHC can be
useful to contrain the QCD dynamics;

Main challenge: Experimental separation of the
photon – hadron interactions. 

 In general, the corresponding cross sections are 
smaller than those for the production of the same final 
states in pomeron – pomeron (HQ, VM) or photon –
photon interactions (c).

One possibility: Measurement of the transverse
momentum of the scattered hadrons.
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Thank you !





Extra slides









QCD dynamics at high energies



QCD dynamics at high energies



QCD dynamics at high energies



Phenomenological models:



Impact parameter dependent saturation 
model (IP‐SAT) 



Impact parameter dependent saturation 
model (IP‐SAT) 



Impact parameter dependent CGC model (b‐
CGC) 



Exclusive J/ photoproduction at HERA






