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

Olga Piskounova,

P.N. Lebedev Physics Institute Moscow, Russia

Outline
The form of proton spectra within the Quark-Gluon Mode!
the components of proton spectruminc.m.s. at Vs = 540 GeV:
central rapidity table, diquark contribution and triple-pomeron peak

The procedure of spectrum transfer from c.m. system to laboratory system

Ehespecmcsof proton spectrum in laboratory system: the “knee*and a
ump at

The all-particle spectrum from CRmeasurements

Expectationsfor the spectra of s and y's - recent measuremerts at UHE
Gamma spectrum from Cygnus-X3 (1990) as the resultof m = 2y decay
Entire-range gamma radiation and a bump atthe end of gamma spectrum

Conclusions

The components of proton spectrum
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from vacuum diquark - antidiquark pairs
is growing with energy
Vs=sa0Gev /| ppp

[

- The contribution of walking diquark from
N Rrp beam proton (RRPlerm) should decrease
o with energy
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. Triple-Pomeron peak (PPPterm) is
AN the permanent contribution from diffraction
dissociation of beam proton
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The triple-Pomeron peak doesn't measured
yet at the up-to-date collider energies

At ultra high energies (UHE) we will have only
the fall down from central rapidity table®
and the visible bump at the end of distribuion

Procedure for the transfer to lab. system

Formulas for spectrum
transfer to lab. system

: 1) doidy = xdaidx

2) do/dEap= do/dyian/Eiab

For the proton-proton collision the produced proton spectram
has the view due to L.
peak (PPP).

Gamma spectrum from Cygnus-X3 as the result of z°
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Probing the environments surrounding ultrahigh energy cosmic ray
accelerators and their implications for astrophysical neutrinos
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CR particle spectrum at UHE
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The all-particle spectrum as a fanction of E (enerzy per nucleon)

Entire-range photon radiation and a bump at the end of spectra
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Conclusions
The hadroproduction spectra in laboratory sysiem have the power slope.

Eachnextinteraction brings E . tothe spectrum

Brotan spectrum has the spesifics: the growing centralapidty density, the triple
Pomeron peakat the highest energy and diquark contributon in bet

Proton eperoy disirbution i space are bringing sinfar spesifcs: knee as he central
rapidity “table”, the bump near the end from the inpls Pomeron pea

A4l this ebsenved features tell us that prolons play mportant roke in the partice produdion
in space.

Secondary particie spectra (neutrino, gamma etc.) reproduce the features of proton
spectrumin proten-proton colision

The main implications for astrophysics

UHE protons appear fom reianuistciet bursts as a resut o dsconstruction o barycrium
uch DM s o be sruated aroun and has greal potental energy. T

resanea oty shoud bo spentfor gring (o proton an Snerby of order Ege 30 Gov

The detais of suggested baryonium DMhave been discusssdin the preprint
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