KINR Annual Workshop (Video Conference).

Kyiv. 21 -22 WDN-THD) January 2026

“High Energy Physics. 

Theoretical and Experimental CHALLEGES”

“HEP-TEC-2026”

LHC FOR SEARCH OF ASYPTOPIA

 A.I. Lengyel
Institute of Electron Physics, National Academy of Sciences of Ukraine, Uzhhorod, Ukraine
In search of  “asymptopia” is it supposed  that  the curvature is a sensitive indicator of  the onset  to asymptopia where  it  change the sign [1]. It makes sense to recall the remarks on the asymptopia which was correctly noted in [2] long time ago: “At the moment, the situation is such that we do not find any evidence for new and not old-fashioned physics in hadronic diffraction at high energies. Odderon and threshold effects may be there, but do not seem to be relevant for the description of the bulk of the interactions: total cross-section, ratio rho, differential cross section, etc. The time has come when you can reconsider these predictions. The ideal place to search for the asymptopia is the LHC.” The conclusion was made that “we are still extremely far from the asymptopia, the region where some known asymptotic relations should hold.” 
For our task in search the asymptopia more convenient to explore the curvature [image: image2.png]< C(s) >



 averaged in some interval of momentum transfer [image: image4.png]At
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 To estimate the “experimental” value of [image: image8.png]< C(s) >



 we will choose possible non-exponential behavior of the differential cross-section within the first diffraction cone for a given energy:
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 is the effective threshold.
We have studied the phenomenology of the [image: image13.png]pp



 elastic scattering within TeV energy range by using the FMO model [3]. 
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 The “experimental” averaged curvature parameter [image: image16.png]< C(s,t) >



 calculated by Eqs. (1) with the parameters obtained from the fit by the model Eq. (3) for all selected sets of experimental data. The red line represents the calculated [image: image18.png]< C(s,t) >



 by the FMO model.

The nuclear curvature [image: image20.png]< C(s,t) >



 as a derivative of nuclear slope is reconstructed from the [image: image22.png]pp



  elastic scattering differential cross-section data at high energies in the small-[image: image24.png]


 region where the non-exponential behavior of the diffraction cone, i.e. the “break” phenomenon is clearly visible. The FMO model predicts the [image: image26.png]< C(s) >



 which decreases with energy and changes sign at an energy not far from the maximal one at LHC.
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