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Diffractive vector meson photoproduction in UPHIC 
Color Dipole Formalism

Forward dipole – hadron scattering amplitude: Determined by the QCD dynamics

• Proton: Constrained by Hera data for inclusive and exclusive processes

• Nucleus:
Sums all multiple elastic
rescatterings of the dipole.
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Diffractive vector meson photoproduction in UPHIC 
First predictions using the Color Dipole Formalism

• Golec- Biernat – Wusthoff (GBW) :

• DGKP model for the vector meson WF
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Diffractive vector meson photoproduction in UPHIC 
First predictions using the Color Dipole Formalism

During the last 11 years, several authors have updated these predictions
taking into account the improvements in our understanding of the QCD dynamics
and for the description of exclusive processes in electron – proton
scattering (e.g. impact parameter dependence, skewness, vector meson W. F., …)



26
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Diffractive vector meson
photoproduction in UPHIC 

Overlap functions for Vector Mesons:

• Gaus - LC :

• Boosted Gaussian :
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Diffractive vector meson
photoproduction in UPHIC 

Overlap functions for Vector Mesons:

• Gaus - LC :

• Boosted Gaussian :

Kowalski, Motyka and Watt (06)
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Diffractive vector meson
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• bCGC :

Dipole – proton scattering amplitude:
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Diffractive vector meson
photoproduction in UPHIC 

• bCGC :

Dipole – proton scattering amplitude:

- Proposed originally by Kowalski, Motyka and Watt (06) 
- Parameters of the model updated considering the high precision

combined HERA data (Rezaeian, Schmidt, 13)
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Diffractive vector meson
photoproduction in UPHIC 

• Iancu – Itakura – Munier (IIM/CGC):

Dipole – proton scattering amplitude:
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Diffractive vector meson
photoproduction in UPHIC 

• Iancu – Itakura – Munier (IIM/CGC):

Dipole – proton scattering amplitude:

Rezaeian, Schmidt (13)
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Comparison with the Run I data

(a) VPG, Moreira, Navarra, PRD90, 15203 (2014)
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Comparison with the Run I data

(a) Machado, dos Santos, JPG 42, 155001 (2015)
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Comparison with the Run I data

(c) VPG, Machado, EPJC 40, 519 (2005); PRC80, 054901 (2009); PRC84, 011902 (2011)
Machado, dos Santos, PRC91, 025203 (2015)
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Comparison with the Run I data

(c) VPG, Machado, EPJC 40, 519 (2005); PRC80, 054901 (2009); PRC84, 011902 (2011)
Machado, dos Santos, PRC91, 025203 (2015)
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(*) VPG, Machado, Moreira, Navarra, dos Santos (paper in preparation)
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Predictions for the Run II

(*) VPG, Machado, Moreira, Navarra, dos Santos (paper in preparation)

 Diffractive vector meson photoproduction in heavy ion collisions
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Predictions for the Run II

 Double Vector Meson production

VPG, Moreira, Navarra, EPJC 76, 103 (2016)
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Double Vector Meson Production
Predictions for the total cross sections

(*) VPG, Moreira, Navarra, arXiv:1605.05840[hep-ph] 
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Predictions for the Run II

 Vector Meson photoproduction with a leading neutron at HERA

VPG, Navarra, Spiering, PRD 93, 054025 (2016) See talk by F. Navarra 
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Predictions for the Run II

(**) VPG, Moreira, Navarra, Spiering arXiv:1605.08186[hep-ph] 

 Vector Meson photoproduction with a leading neutron in UPHIC  



Summary

 The diffractive vector meson photoproduction in photon
– induced interactions at the LHC is an important probe
of the QCD dynamics at high energies.

 The Run I data can be sucessfully described by the
color dipole formalism taking into account the nonlinear
effects in the QCD dynamics.

 The Run II data can be used to constrain the
description of the dipole – hadron scattering amplitude 
and the vector meson wave function

 Complementary studies can be performed by analysis of
the double vector meson production and the vector 
meson production associated to a leading neutron.
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Double Vector Meson Production
Formalism

(*) VPG, Moreira, Navarra, arXiv:1605.05840[hep-ph] 
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Leading neutron production in ep collisions
Results for Inclusive Processes

Rq = 2/3; K = 1

Rq = 1/3; K = 0.5

Rq . K = 0.5

Carvalho, VPG, Navarra, Spiering, PLB 572, 76(2016)
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Results for Exclusive Processes

bCGC bCGC

Leading neutron production in ep collisions
Results for Exclusive Processes

VPG, Navarra, Spiering, PRD 93, 054025 (2016) 
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Predictions for Exclusive Processes with 
a leading neutron at HERA


