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Simple (but approximate) factorization relations 
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(and ratios:   σ/B,…….).  
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Phenomenology 



Model building (input + unitarazation) 
(analyticity, Regge behaviour (factorization), unitarity, GS) 



     Is A(s,t) ractorizable? No, it is not! (Regge poles, 60-ies) 

The inclusion of the virtuality, Q^2, or the external mass is 

much  more tricky. 

α= α(t) 



















   Lessons: 
 

1. Model predictions for integral characteristics, on the whole, are 

compatible with the data within about 10% (not too interesting!),  

     diverging by orders of magnitudes (!) in the dip-bump region, that can  

     be used to discriminate the existing (and future) models; 

 

1. Any modes should describe various observables in a wide kinematical 

range with a unique set of adjustable parameters;  

 

2. For any comparison and critical assasment, a ‘bank  of models” should be 

created, in which different models would be tested on a unique set of the 

data. Who could do this? 

 

4.  Spin?! 

 

5.  The Regge pole theory  and QCD are progressing parallely, with little or no 

interference. 
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TriTriple Regge (Pomeron) limit:: 



FNAL 
 



Alternative (to the triple Regge) approach: 

Diffraction dissociation and DIS :  
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JLAJLAB  LHC; γ P; q^2 t 
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Pomeron dominance at the LHC 



At 
At the LHC, in the nearly forward direction, Pomeron exchange dominates;  

the rest, e.g. f-exchange,  being negligible 















 SD and DD cross sections 



“Reggeized (dual) Breit-Wigner” formula: 



SDD cross sections vs. energy. 

*Normalization to ~14 mb at 7 TeV. 



Approximation of background to reference 

points (t=-0.05) 



Approximation of background to reference 

points (t=-0.5) 



B-slopes for SD  

B-slope for SD cross section vs. t for different M2 values 



Double differential SD cross sections 

(left)   Double differential SD cross sections as a functions of M2 for different t values, 

(right) Double differential SD cross sections as a function of t for different M2 values. 



Single differential integrated SD cross 

sections 



DDD cross sections vs. energy. 



Integrated DD cross sections 

(left)   Single differential SD cross sections as a functions of t integrated in different 

M1:M2 regions. 

(right) Double differential SD cross sections as a function M2 integrated in region [0.0: 

1.0] of t. value. 



Triple differential DD cross sections 

t = - 0.1 t = - 0.2 

t = - 0.3 



The parameters and results 



Open problems: 

 
1. Interpolation in energy: from the Fermilab and ISR to the 

LHC;  

2.  Inclusion of non-leading contributions; 

3. Deviation from a simple Pomeron pole model and 

breakdown of  Regge-factorization; 

4. The background (in M^2); 

5. Finite-mass sum rules (duality), inerpolation in M^2). 



Prospects (future plans):  

central diffractive meson production  

(double Pomeron exchange) 



Thanks for your attention!  


