
May 22, 2007 1

 L.  Jenkovszky  (BITP,  Kiev)

12th International Conference on Elastic 
and Diffractive Scattering

Forward Physics and QCD



May 22, 2007 2

           A factorized Regge-pole model for deeply 
virtual Compton scattering is suggested. The use of 
an effective logarithmic Regge-Pomeron trajectory 
provides for the description of both “soft” (small |t|) 
and “hard” (large |t|) dynamics. The model contains 
explicitly the photoproduction and the DIS limits and 
fits the existing HERA  data ondata on  deeply virtual Compton deeply virtual Compton 
scatteringscattering.

Based on: M. Capua, S. Fazio, R. Fiore, L. Jenkovszky, and F. PaccanoniA 
Deeply Virtual Compton Scattering Amplitude, Phys. Letters B645 (2007) 161, 
arXiv: hep-ph/0605319   and                    
R. Fiore, L.J., V. Magas, and A. Prokudin, Interplay between Q^2-  and t-
dependences in DVCS. In the Proceedings of the Crimean Conf., Yalta, 2005.
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Electrpoproduction of a photon (γ), meson (M) or lepton pair (    ), 
e.g. DVCS                          in a single photon exchange approximation
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DVCS & Bethe-Heitler
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HERMES, E=27 GeV, low luminosity
JLab, E=4-6 GeV
Upgrated CEBAF/Jlab, E=12 GeV
COMPAS, E=200 GeV
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The sub-process γ*p    γp in a Regge-factorized form: 

Q2A(s,t,      )~ V 1Q
2 , t V 2 t s

α  t 
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The γ*p scattering amplitude  by Regge-pole factorization, is a product of the The γ*p scattering amplitude  by Regge-pole factorization, is a product of the 
vertices times the propagator. Also, by this factorization, virtuality enters only the vertices times the propagator. Also, by this factorization, virtuality enters only the 
upper vertex, however, since the scattering amplitude is a sum of several Regge-upper vertex, however, since the scattering amplitude is a sum of several Regge-
exchanges, one can consider an effective amplitude that absorbs various different exchanges, one can consider an effective amplitude that absorbs various different 
exchanges and thus does not obey Regge factorization any more. In this amplitude exchanges and thus does not obey Regge factorization any more. In this amplitude 
virtuality can be present also in the lower (effective) vertex and in the propagator. virtuality can be present also in the lower (effective) vertex and in the propagator. 
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The DVCS amplitude can be written as
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Hence the scattering amplitude, with the correct 
signature, becomes
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Photoproduction- and DIS 
limits (a consistency check)
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QCD-evolution of a DVCS amplitude
     Evolution in DVCS (similar to the DGLAP equation) was 

studied in an early paper by L.N.Lipatov et al. and more
     recently in V.Gusey and M.V.Polyakov, hep-

ph/0507183; an M.Kirsh,  A.Manashov, A. Schafer, 
Phys. Rev. D72 (2005) 114006; A.V. Vinnikov, 

     hep-ph/0604248.
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Further applications 
(HERMES, COMPAS)

• Electroproduction of the phi meson is dominated by a 
Pomeron pole exchange in the spin density matrix or the 
scattering amplitude (W.D. Nowak, DESY 05-003, hep-
ex/0503010; A.Borissov, S. Manayenkov, HERMES 
Collab. Meeting, DESY,4.7.06; M.Diehl, DESY 07-049).
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Testing z-scaling

                  If z is a new scaling variable, then vector meson production If z is a new scaling variable, then vector meson production 
and on  DVCS cross sections, generally depending on two and on  DVCS cross sections, generally depending on two 
variables – t and Q2 (the energy dependence  being scaled out) variables – t and Q2 (the energy dependence  being scaled out) 
– should become functions of a single variable  – should become functions of a single variable  
z=t-aQ2z=t-aQ2..
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Conclusions 

1. Where is QCD? Its place is in large -        evolution, to replace Regge 
behavior;  

2. Experimental verification of the “z-scaling”:  

Q2−

Q2

σ  t ,Q2⇒σ  z 

3. More refined fits of the model to the present and future data, with: 
b) the  f (and other) trajectory(ies) and their modified forms  added; 
c) b) unitarity effects (cuts) included; c) spin and polarization; 
d) d) extrapolation to lower energies (COMAPAS, HERMES, JLab) 
     (resonances in s, large-x factor of the SF, quark-hadron duality etc.);

4. Use of the explicit DVCS amplitude to calculate GPD.


