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Properties of hadrons scattering at super-high
(cosmic) energies
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Unitarity saturation effects [1] are analysed at energies above the LHC using of different hadron-hadron elas-
tic scattering as an example.

A new Regge-eikonal model of hadron interactions [2] was developed taking into account the generalized
structure of hadrons and based on the analyticity of the scattering amplitude, which made it possible to de-
scribe quantitatively the existence of experimental data of elastic hadron scattering in the energy range of LHC
[3] and in a wide energy region /s = 3.6 — 13000 GeV from a unified point of view. A unified quantitative
description of various hadron reactions and a description of differential cross sections and the spin-correlation
parameter for interactions were obtained [4]. This allowed us to substantiate the obtained hadron structure
from the generalized parton distributions we used.

The impact parameter representation of the eikonal and scattering amplitude allow us to analyze the unitarity
saturation effects at super high energies including the energy above the LHC.

As it is very likely that the unitarisation will play an important role, one should not assume that the slopes
B(s,t) and p(s, t) are independent of ¢, and their exact behavior with ¢ is model dependent. The predictions
for o+0t(s) at superhigh energies are presented.
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9¢ddeKTrr HACBIEHNS YHUTAPHOCTH [1] aHANMM3MpyIOTCA Npu sHepruax Beire ueM Ha BAK Ha ocHoBe
Pa3IMUYHBIX aJpOHHBIX peaKINil yIpyTroro agpoHHoro paccesHmsa. Hosaa Pemxe-siikoHanpHas MoJensb
a{pOHHOrO B3aMMOJeICTBMA Oblna pasBuTa [2], yunThIBaromias o600LIEHHYIO CTPYKTYPy afgpOHOB M Ha
OCHOBE aHATIMTUUECKNX CBOVICTB aMILTIUTY AbI PACCEAHM, UTO ITO3BOJINIIO KOIMUECTBEHHO OIMCATh CyIIeCTBYIOIIe
9KCIIepUMeHTalbHbIe JaHHbIE 110 YIPYIoMy paccesHNI0 afgpoHoB npu sHeprusax BAK [3] u B mmpoxoit
9HEpreTHMYEeCcKoil 06JIaCTII ¢ YUeTOM BCeX HaOOpOB IKCIIEPMMEHTAIBHBIX JaHHBIX II0 YIPYTOMY pp U pp
paccesHMIO, ONyUeHHBIX IpK /S = 3.6 3B 1o /s = 13 T9B ¢ equHOI TOUKM 3peHMs.

Br110 mostyueHo o6be AMHEHHOE KOJIMUECTBeHHOE oIyicaHye A depeHIalbHbIX CeUeHI VI CIIMH-KOPPEeIILIOHHOTO
IlapaMeTpa B LIMPOKOJ 06IacTy IepeJaHHOro UMITyIbca [4].

ITostyueHHBIE B IIpeCcTaBICHNI IPUIIEJIBHOTO IIapaMeTpa S/IKoHaIbHasI dasa M aMILIUTYJa PaccessHIs IT03BOJIIIIN
IIPOAHANMN3UPOBATh 3 dEeKThI HACBIIEHN YHUTAPHOTO IIpefesia IPY CBepX BBICOKMX SHEPrHUAX, BKIIOUAT
9HEepPIUU CyLeCTBeHHO Goublire sHepruit BAK.

IloxazaHo UTO yHMTApM3aIUsd UTPAET BaKHYIO POJTb I HEIb3s IPEIojIaraTh UTO HaKJIOHBI BeIlleCTBEHHOI I
MHMMOIT UacTy aMILINTY bl paccessHus B(s,t) u BeneunHs! p(s, ) He 3aBUCAT OT ¢, HO X [TOBEEHNeE 10 ¢
ABJIAIETCA MOMIETIBHO 3aBUCUMBIM. [[aHBI COOTBETCTBYIOILME TIPEICKAa3aHM 10 BeIMUMHE IIOTHBIX CeUeHMIT

Otot(S) TIPU CBEPX BBICOKMX SHEPTUAX.
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