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In [3] we have shown that the odderon promotes a faster than lns rise of the elastic slope B s( ) beyond the 
LHC energy region.

The non-exponential behavior of the low- t  pp differential cross section, called «break» was confirmed 
by recent measurements by the TOTEM Collaboration at the CERN LHC, first at 8 TeV (with a significance 
greater than 7s) [5] and subsequently at 13 TeV [4].

Recently in [6], by using a simple pole Regge model with two leading (pomeron and odderon) and two 
secondary reggeon ( f and w) exchanges we have mapped the «break» fitted at the ISR into the LHC TOTEM 
8 and 13 TeV data. We found that the observed «break» can be identified with the two-pion exchange (loop) in 
the t-channel both at the ISR and the LHC.

The most sensitive (crucial) test for any model of elastic scattering is the well-known dip-bump structure 
in the differential cross section [7]. None of the existing models was able to predict the position and dynamics 
of the dip for (especially when both pp and pp data are included). The first LHC measurements (at 7 TeV) [8] 
clearly demonstrated their failure. The result of the fits for pp and pp differential cross sections, using (1) – (4) 
is shown in fig. 3.

Within the framework of the model (1–3), we calculated the relative contribution from the different com-
ponents of the amplitude
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to the pp and pp total cross sections, where i =  f + w for the relative weight of the reggeons, i = P for the rela-
tive weight of the pomeron and i = 0 for the relative weight of the odderon. The result is shown in fig. 4. One 

Fig. 1. Fits to pp and pp ratio ρ data using the model (1) – (3), (5)

Fig. 2. pp and pp  elastic slope B s( ) calculated from the fitted model (1) – (4)


