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Regge pole exchange diagrams for SD and DD 

The process of soft diffraction dissociation is closely related to small angle elastic scattering: 

where these processes may be considered as binary reactions where each of the incoming 
hadrons may become a system which will then decay into a number of stable final state 
particles.  
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Triple-Reggeon coupling 

Analogous to the optical theorem, Muller’s theorem relates the inclusive cross-section for 
the reaction h1+h2→h1+X to the forward scattering amplitude of the three-body hadronic 
process h1+h2+h1→h1+h2+h1. 
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Triple-Regge description is in good agreement with the FNAL and ISR data for soft 
diffraction dissociation. However,  

1.  higher-energy data from SPS and Tevatron do not show a fast increase of the 
cross-section with energy as expected from the fits 

2.  It is not possible to have a unified description of  SD and DD data.  

3.  The contribution of triple-Pomeron vertex leads to the violation of unitarity 
which requires that the total cross section at very high energies should not grow 
faster than ln2s (Froissart bound).  

Triple-Reggeon  and loop diagrams 
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Dressed triple-Reggeon and loop diagrams   

A model for describing high mass diffractive dissociation. 
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Enhanced graphs and Pomeron intercept renormalization 

Kaidalov et al., Sov. J. N.P. 44 (KT-MP) 

P 

€ 

Δeff = Δ− 4πGPPP

€ 

Δeff ≈ 0.12

Kaidalov et al., Sov. J. N.P. 44 

The motivation of writing different amplitudes for SD and DD (Ren. Pomeron) 
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m 

n 

1. Eikonal approximation. 

2. Transition of n Pometons into m Pomerons is  dominated by pions. 

3. As a secondary Regge pole we consider f-trajectory. The conservation lows  
allow to assume the same pion dominance at transition with participation of f.  

The assumptions used for calculating the diagrams. 
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SD cross section 
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Note our normalization of Gijk is not standard. 

GPPP = 2πgNπ
3 G : G used in A.B. Kaidalov et al, Yad.Fiz.44 

GPPP = 2gN
3rPPP : rPPP used in A.B. Kaidalov, PRP50 
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1. Regge trajectory of the f meson:  αf(t) = αf+αf’t   
    The parameters are defined from data on spin vs mass. 

2. The residues of f-trajectory and the residues/trajectory of the Pomeron are found 
    from fit to data on pp, ppbar and pπ± total interaction and elastic scattering  
    cross-section. 

3. Triple-reggeon constants (Gijk) are found from fit to data on high mass 
    diffraction dissociation data.  

We have 18 free parameters. In order to be close to the reality they are  
found as follows. 

Extraction of parameters from experimental data 
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Chew-Frautschi plot 
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      and        interaction parameters 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Fit to data  
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Elastic scattering slope (cross-check)  
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   π±p interaction parameters 
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Fit to data  
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Triple-Reggeon vertices strengths 

EDS09, CERN, 29 June 2009 

GPPP = 0.096 ± 0.005  GeV-8 

GPPR = 0.89   ± 0.011  GeV-8 
GRRP = 0.49   ± 0.078  GeV-8 
GRRR = 13.7   ± 0.43    GeV-8 
GPRP = 0.39   ± 0.02    GeV-8 
GPRR = 2.99   ± 0.04    GeV-8 

GPPP/2πgNπ
3 = 0.0098 GeV-2   (KT-MP used 0.0135 GeV-2 !) 

In the next step we fix triple-Regge verticess trengths (Gijk) from data on soft diffraction 
dissociation in pp and ppbar interactions. In order to do it, in addition to dressed triple-
Reggeon diagrams we took into account π-meson exchange on the basis of the OPER model 
(the details can be found in the Appendix). 
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Data from Fermilab; Schamberger et al., Phys. Rev. D17 
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Fit to data on single diffraction dissociation 
ISR data,  Armitage et al. NP B194 
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Integrated SD cross-sectoion 
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Integrated DD cross-sectoion 

Δη>3 
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Based on the results of KT-MP Pomeron intercept renormalization scheme, we expect to 
have up to 5% uncertainty due to enhanced diagrams for total and elastic cross-sections 
and up to 10% for diffractive dissociation cross sections. 
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Conclusion and predictions for LHC. 

√s TeV σtot  mb σel  mb  B GeV-2 σSD(M2/s<0.05) mb σDD(Δη>3) mb 

0.9 66.8 14.6 15.4 8.2 5.7 

10 102 27 19.8 12 6.2 

14 108 29.5 20.5 13 6.4 

The model is simple but it gives a good description of data on soft diffraction dissociation. 
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