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Diffraction in: 

 

ÅElastic hadron scattering, 

ÅInelastic hadron scattering (SD, DD, CED), 

ÅExclusive ep collisions (HERA), 

ÅUltra-peripheral pp, Ap and AA collisions (LHC) 

 

    L.J. with R. Fiore, S. Fazio, A. Lengyel, R. Orava,  

    F. Paccanoni, A. Papa, E. Predazzi, A. Papa et al.  

 



Elastic and total cross sections: 
Anton GodizovΥ /ǳǊǊŜƴǘ ǎǘŀƎŜΧ Σ arXiv: 1404.7678;  

S. Troshin and N. Tyurin: PR D 88(2013)077502; 

Igor Dremin: Pomeranchuk centennial seminar, arXiv: 1311.4159 . 

 

Elastic and DD 
Roman Ryutin: arXiv: 1404.7678; 

V.A. tŜǘǊƻǾΩǎ School in Protvino; 

L. J. +  R.Fiore, S. Fazio, O, Kuprash, V. Magas, Risto Orava, A. Salii    

(PR D & Yad. Fizika, 2012-2014) 





 Elastic Scattering   
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momentum transfer -t ~ (pq)2  

 q = beam scattering angle      
 p = beam momentum 

= 14 TeV prediction of BSW model  
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 L,  stot , b,  and r 
from FIT in CNI 

region  (UA4)  

CNI region: |f C|  ~ |f N| Ą @ LHC: -t ~ 6.5 10-4 GeV2;  qmin~3.4 mrad     

                                  (qmin~120 mrad @ SPS)   
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Geometrical scaling (GS), saturation and unitarity  
1. On-shell (hadronic) reactions (s,t, Q^2=m^2); 

    t  ăĄ b transformation:  
and dictionary: 



Ŭ(0)\C    +    - 

   1    P   O 

  1/2    f   ɤ 

(and ratios:   ̀ κ.ΣΧΧΦ).  



 



Local slope, Y=B(t) from the new TOTEM data  (Jan YŀǑǇŀǊΩǎ talk):  
A. Lengyel et al. (Uzhgrorod, 1994), V. Ezhela (ISMD, Alushta, 2004),  

S. Denisov Protivno) 



Pomeron dominance at the LHC 







 

L. Jenkovszky, A. Lengyel, D. Lontkovskyi, The Pomeron and Odderon in elastic, inelastic 
and total cross sections at the LHC, Int. J. Mod. Phys. A 26, # 26 & 27 (2011) 4755-4771,  
arXiv:1105.1202 
 



R.J.J. Phillips and V. Barger, Model independent analysis  
of the structure in pp scattering, Phys. Lett.  B 46 (1973) 412. 

Phenomenology 







ÅSome open questions: 

 
Å0) Definition of diffraction: rapidity gap vs. P 

exchange; 

Å1) The ratio between SD, DD and CD? 

Å2) Integrated cross section require the knowledge of the 
M- dependence for all M! Low- and high M:  

3)Duality in M (FMSR); 

4)Structures in t: a dip in t~1 GeV^2,é  

Å5) The background (in s and in M); 

Å6) Exclusive-inclusive relation; 

Å7)  From elastic to inelastic diffraction (dis)continuity.   



Simple (but approximate) factorization relations 



TriTriple Regge (Pomeron) limit:: 



FNAL 
 


