Ultra-High Energy Proton-Proton Collision in the Laboratory System as the Source
of Proton, Neutrino and Gamma Spectra in Astrophysics

Abstract

This paper arguesthat production, collisions, and decys of matter in space
resultin theform of particlespectra, which aremeasured incosmic rays and
astrophysics. Protons, nuclei, and dark matter arethe known forms of matter in
the Galaxy. I we understand how ahigh-energy proton produces protensin
the collision with another proton {or antiproton], we can predict the form of
the spectra of secondary particles. This is alsotheway to clarify the natureof
Dark Matter(DM). LHC experiments can provide us withthe proton spectrum at
the very high energy (VHE] of collision. The sugzested method means onlyto
convert thisspectrumintothe laboratory system of coordinates andto compare it
with the spectra of various CR particles. It hasbeen shown that spectra of neutrin and
cosmic protonsreproduce the formof proten production spectrum at thesingle
collision ofthe initialproton of ultra-high energy (UHE), which was predicted in Quark-
GluonString Model. The gamma spectrum from Cignus-X3 doss not show such
specifics, because it isinitizted by the production spectrum of n® mesons of lower
energies Though, thespectrum inthe entire dispason ofgamma energieshas
distinct bumpat the highest energy that is the signature of proten-proton colision
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The components of proton spectrum.
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The contribution of walking diquark from
beam proten (RRPterm) should decrease
with energy
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Triple-Pomeron peak (PPPterm) is
the permanent contribution from slowed
down beam proton

. At ultra high energies (UHE) we will have only
- the fall down from central rapidity “table”
and the visible bump at the end of distribution

Procedure for the transfer to lab, system

Formulas for spectrum
transfer to lab. system

- 1) doidy = xdoldx

. 2) doidE}p=doldyiy/Ewn

For the proton-proton collision the produced proton spectra
have the complicated viewdueto triple-Pomeron
peak (PPP)
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Entire-range photon radiation and a bump at the end of spectra
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CR particle spectrum at UHE
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The all-particle spectrum as a function of E (energy pernucleon

ing prediction of spe: for LHC at 14 TeV

A remark about the predicted spectrum
the spectra shouldnot bejust shifted up,
theyareto betransformedwith energy
due to the difierent contributions
(vacuum pairs, walking diquark and
triple-Pomenon pesk).

Conclusions

™ spectrain have the power slope.

Eachnextinteraction brings E' . tothe spectrum

Proton specirumas ihe spesiics: e growng cenlralrapaty densty, e tripe
Pomeron peakat the highest energy and diquark contribution in betneen.

Proton energy distribution in spaceare bringing simiar spesifics: knee as the central
rapidty lable, the bump near the end from the Triple Pomeron peak, and ihe second knee
because of degenerating contribution of diquark at VHE.

Al this obssrvedfeatures tel us that L ¥ i produudior
in spams

Secondary particle spectra (neutrino, gamma etc.) reproducs the features of proton
spectrumin proton-proton colision.

The main impications for astrophysics:

UHE protons appear from relativisticjet bursts as a resuttof deconstruction of baryonium
DM. Such DM is to be packedin SMEH with great potentil energy (or with huge hidden
m3ss). The released energy s spentfor giving 1o proton an energy of order E= 10% Gevf

The detais of suggested baryonium DMhave been discussed i the preprint:
0. Piskounova, 18121




