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• ITEMS:

• What is duality (Veneziano and Gloom-Gilman);

• Kinematical variables, a road map (in s, t and Q2 ); NN and ep; 

• Basic ingredients, tools, measurables; amplitudes vs. collective properties (EOS);

• General recipe: input + unitarity; analyticity and crossing symmetry, factorization; QCD;

• Reggeons (Regge), pomeron (Pomeranchuk), odderon (no name);

• Non-linear Regge trajectories vs. strings, finite number of resonances;

• Balancing between “soft” (NN) and “hard” (DIS, VMP…) reactions;

• Conclusions: 

• “Soft” (forward) physics – difficult, non-rewarding but indispensable;

• NN is a building block of AA. 
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The basic object of the theory
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Reconstruction of the DVCS amplitude from DIS

or

DIS
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NB: The S-matrix theory (including Regge pole) is applicable to asymptotically 

free states only (not to quarks and gluons)! 



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, tot , b, and 
from FIT in CNI 

region  (UA4) 

CNI region: |fC| ~ |fN| @ LHC: -t ~ 6.5 10-4 GeV2;  qmin~3.4 mrad

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

t  b transformation dictionary:



DUALITY:
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Parton-hadron (Bloom-Gliman) duiality



SLAC data; Bloom and Gilman



Parton-hadron(B-G) duality;
Jlab data
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Unique Pomeron with two (“soft” and “hard”) components
R. Fiore et al. Phys. Rev. PR D90(2014)016007, arXiv 1312.5683

Applicable, universally both in NN and eN scattering!
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• Total cross section at LHC 

(pp → anything) ~ 0.1 barn

• So a 1 pb Higgs cross section 

corresponds to one being produced

every 1011 interactions! 

(further reduced by BR  efficiency)

• Experiments have to be designed so 

that they can separate such a rare 

signal process from the background

• Rate = L  

where luminosity L (units cm-2s-1) is a 

measure of how intense the beams are

LHC design luminosity = 1034 cm-2s-1

Where we are:



• Thank you!


