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NB: The S-matrix theory (including Regge pole) is applicable to asymptotically  
free states only (not to quarks and gluons)!  

 



Total Cross-Section  
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Luminosity-independent measurement 
via optical-theorem !  simultaneous 

evaluation of forward elastic and 
inelastic rate (TOTEM) 
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 Inversely: 

(σtot + dN/dt|t=0)                      (ΔL/L > ~ 2 Δσtot/σtot)       
(L    + dN/dt|t=0)                (Δσtot/σtot > ~ ½ ΔL/L) 
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γσ )(log stot ∝
σtot (LHC) ~ 110 mb (γ=2; best-fit) 

σtot (LHC)  ∼ 95 mb (γ=1) 

"  elastic rate down to |t|=10-3 
GeV2  to  keep extrapolation 
error small (1-2%) 

"  Sufficient η coverage to 
access Nel+Ninel  



 Elastic Scattering  
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momentum transfer -t ~ (pθ)2  

 θ = beam scattering angle      
 p = beam momentum 

= 14 TeV prediction of BSW model 
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 L, σtot , b, and ρ 
from FIT in CNI 

region  (UA4)  

CNI region: |fC| ~ |fN| ! @ LHC: -t ~ 6.5 10-4 GeV2;  θmin~3.4 µrad    
                                  (θmin~120 µrad @ SPS)   
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CERN LHC, TOTEM Collab., June 26, 2011:  



Fine structure of the Pomeron 
(TOTEM ) 



       Low-|t|(fine-) structure of the cone (Pomeron?) the LHC: 
 
L. Jenkovszky, A. Lengyel, Acta Phys. Pol. Acta Phys. Polonica B, 46 
(2015) 863; arXiv:1410.4106;  D. Fagundes et al., hep-ph/1509.02197. 



Tiny oscillations on the 
cone? 

























Factorization (nearly perfect at the LHC!)   



Low-mass diffraction dissociation at the LHC 
 

L. Jenkovszky, O. Kuprash, J. Lamsa, V. Magas, and R,. Orava: 
Dual-Regge approach to high-energy, low-mass DD at the LHC, 

Phys. Rev. D83(2011)0566014; hep-ph/1-11.0664. 
L. Jenkovszky, O. Kuprash, J. Lamsa and R. Orava: hep-ph/11063299, 

 Mod. Phys. Letters A. 26(2011) 1-9, August 2011; 
               L. Jenkovszky, O. Kuprash, Risto Orava, A. Salii, arXiv:1211.584, 
           Low missing mass, single- and double diffraction dissociation at the LHC 

 
 



FNAL	  



















 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) 



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 



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. 



t = - 0.1 t = - 0.2 

t = - 0.3 

Triple differential DD cross sections 



The parameters and results 



Prospects:  
 Central diffractive meson production (double Pomeron exchange); 
Antoni Szczurek et al., talk at this Symposium 







       Thank you! 
László L. Jenkovszky 

jenk@bitp.kiev.ua 


