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Goals and objectives 
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Regge-type DVCS amplitude 

Applications for the model can be: 

• Study of various regimes of the 

scattering amplitude vs Q2, W, t   

(perturbative –> unperturbative QCD)  

• Study of GPDs  

the t dependence at the vertex pIPp is introduced by: 

 

the vertex γ*IPγ is introduced by the trajectory: 

 

indicating with:                           the DVCS amplitude can be written as: 

 

 

 

 

 

 



V2 =e
b t 



V1=e
b z (z) 

A new variable is 

introduced:  z = t - Q2 

DVCS amplitude: 

 



A s,t,Q2 
*pp

= A0e
b t eb z  is /s0 

 t 
= A0e

b+L  t +b z 



A s,t,Q2 
*pp

= A0V1 t,Q
2 V2 t  is /s0 

 t 



L= ln is /s0  

 t = 0 1ln 12t 



 z =  0  1ln 1 2z 
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Exclusive diffraction 

photon virtuality:  

 Vector Mesons production in diffraction 

 Deeply Virtual Compton Scattering 

square 4-momentum at the p vertex:  


Q2 = q2 =  k  k' 
2

 4EeEe
' sin2 

2



s= k+ p 
2
 4EeE p



W 2 = q+p 
2
,where :mp <W < s



t = p'  p 
2

Main kinematic variables 

electron-proton centre-of-mass energy: 

photon-proton centre-of-mass energy: 

s 

ra
p

id
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 g
a
p
  



Diagrams of DVCS (a) and VMP (b) amplitudes and  their 

Regge-factorized form (c)  



Basic ideas: 
How to combine s, t,  and Q^2 dependencies in a binary reaction? 

Reggeometry=Regge+geometry (play on words,  pun) 

   

 

 

 



b(Q2+M2) - VM 

cbrformulaMagic  2:
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Deeply Virtual Compton Scattering 

GPD 

GPD 

p p 

γ γ* 

VM (ρ, ω, φ, J/ψ, Υ) DVCS (γ) 

Q2 Q2 + M2 Scale: 

DVCS properties: 
• Similar to VM production, but γ instead of VM in the final state 

• No VM wave-function involved 

• Important to determine Generalized Parton Distributions 

sensible to the correlations in the proton  

• GPDs are an ingredient for estimating diffractive cross sections 

at the LHC 

IP 

p p 

V γ* 
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Pomeron Trajectory 

Linear Pomeron trajectory 

Regge-type: 



 t = 0 +' t t
Soft Pomeron values 

(0) ≈ 1.09 

' ≈ 0.25 

(0) and ' are foundamental parameters to 

represent the basic features of strong interactions 

(0): determines the energy dependence of the diff. Cross section 

First measured in h-h 

scattering 



d

dt
 exp b0t W 4 t 4 =W 4 0 4  exp bt ;



b=b0 +4' ln W 

': determines the energy dependence of the transverse extention system 



d

dt
W = exp b0t W

2 2
IP
t +2 



Diffraction: soft -> hard 

IP 

‘soft’ 



(W)W 

‘hard’ 

g g 



d

dt
 eb |t |

 increases from soft (~0.2, “soft Pomeron”) to hard 
(~0.8, “hard Pomeron”)  

b decreases from soft (~10 GeV-2)  to hard (~4-5 
GeV-2)‏ 

Vector Meson 

productionJ

2-gluon exchange 

(pQCD)‏ 

Cross section proportional to probability 
of finding 2 gluons in the proton 

Gluon density in the proton 



  [x g(x,2 )]2



2  (Q2+MV

2 )



Q2+MV

2



 

 

 

 

 









pp 



pp 



rho0(1) 



rho0 (2) 

photoproduction 



phi (1) 



phi (2) 

electropruction 

photoproduction 



J/psi (1) 



J/psi (2) 



DVCS (1) 



DVCS (2) 



Table 1. Fitting results 

Table 2. α(0),  α’ 



Conclusions and prospects: 

 
1. There is one, unique Pomeron, but it may have many componts 

(e.d. “soft” and “hard”. 

 

2. Regge trajectories are non-linear. 

 

1.  DVCS and VMP – a tool to access to GPD (below): 



                  

pQCD 

non-perturbative region 

QCD-factorized form of a DVCS scatterigg amplitude    
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We need clues from

phenomenological models -

Regge behaviour, t-

factorization etc.

GPDs cannot be measured directly, 

 instead they appear as convolution integrals, 

difficult to be inverted ! 

“Handbag” 


