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Abstract

An explicit model for with a non-linear  Pomeron trajectory 
is proposed to describe deeply virtual Compton scattering 
(DVCS) and vector meson production VMP). The parametrs 
are fitted to HERA data. 

Open questions are highlighted and hints to partial answers 
are discussed. Are DVCS and VMP similar?  



DVCS & Bethe-Heitler



non-perturbative region

QCD-factorized form of a DVCS scattering amplitude (“box”      GPD )     ⊗

Scopes:
1. Extracting GPD;
2. Extracting the parameters of the Pomeron trajectory;
3. Studies of saturation effects in the nuclear matter at high

partonic densities
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DVCS  kinematics



Matching soft  and hard physics (combining 
Regge pole models and DGLAP evolution)

P. Desgrolard, L.J., and F. Paccanoni, Interpolating between soft 
and hard dynamics in DIS, EPJ, 7 (1999) 263;

A. Donnachie and P.V. Landshoff, Perturbative QCD and Regge poles: 
closing the circle. hep-ph/0111427, 9 Apr. 2002;

L. Csernai, L. J., J. Kontros, and A. Magas, Paccanoni, From Regge 
behavior to DGLAP evolution, Eur. Phys. J. C24 (2002) 205-211.

A similar solution for exclusive  reactions (e.g. DVCS) is 
highly desirable!



)()(

)()(~

*

0

*

0

*

0

**
2

ppAppA

ppmAppmAF

t

tt

γγγγγγγγγγγγγγγγ

γγγγγγγγγγγγγγγγ

→→→→→→→→→→→→→→→→

→→→→ℑℑℑℑ→→→→→→→→ℑℑℑℑ

====

========

),(),(~)( 22
20

** QxqxQxFppmA BBBt
====→→→→ℑℑℑℑ

====
γγγγγγγγ

),,,,(),( 22 QxtqQxq BB ηηηηξξξξ→→→→

),,,,(),,,,( 22 QxtGPDQxtq BB ηηηηξξξξηηηηξξξξξξξξ ====

The basic object of the theory

),,( 2QtsA
),,( 22 mQtsA ==== (on mass shell)

2
2 ~),0,( FQtsmA ====ℑℑℑℑ

Reconstruction of the DVCS amplitude from DIS

or

DIS



Basic inputs/assumptions (models/theories):
Factorization (QCD and Regge) :
1. QCD (x,Q^2) * f(t) (or f(b)); 2. Regge (s,t) * F(Q^2);
a)  pQCD1: dipole (multipole, pancake, point-like,…);
b) pQCD2: factorized GPD (non-perturbavie)*”handle”;
c) Nonperturbative (Regge poles) models.





The sub-process γ*p    γp in a Regge-factorized form:→
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In:  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 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 and vector meson productionand vector meson production.



The DVCS amplitude can be written as





Hence the scattering amplitude, with the correct 
signature, becomes



Photoproduction- and DIS limits
(a consistency check)
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Does GS imply saturation? Not necessarily!



Conclusions:

1) QCD and Regge pole models are two different/complementary 
approaches to lepton- and hadron induced reactions. 
Matching the two is a challenge for the theory;

2) The Pomeron may be much more complicated than just a 
single (and simple) Regge pole, however:

3) There is only one Pomeron in the nature (call it “soft” or 
“hard”), and the parameters of the Pomeron trajecetory are 
the same e.g. in hadronic or lepton-hadron (e.g. DIS) 
reactions. The precision of the hadronic data is much higher 
than in DVCS or VMP. 

Thank you!


