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A. Coleman, J. Eser. Ultra-High-Energy Cosmic Rays The Intersection of the Cosmic and Energy Frontiers. arXiv:2205.05845. 2022
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V. Berezinsky,1, 2 A. Gazizov. Cascade photons as test of protons in UHECR. arXiv:1606.09293. 2018
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Pa3BnTtnA IQNNERTPOMAIHNTHOTO KAaCKadd
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V. Berezinsky and O. Kalashev. High energy electromagnetic cascades in extragalactic. Physics and features. Phys. Rev. D, 94(2):023007, 2016.
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PacnpocTpaHeHune n3nyyeHma B paclumpsatowencsa BceneHHom
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PacnpeaneneHune 4epHbIX Ablp MO Maccam
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Dominic W. P.,, Daniel C. M. Toward determining the number of observable supermassive black hole shadows.

The Astrophysical Journal. Rev. D, 923:260, 2021.
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MoaenmpoBaHue notoka RJ/1 CB23
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CneKkTp MHXeKUMM ANa AAHHOTO Z
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CnekTp MHXeKUMM ANa AAHHOIO Z
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Hay4Hble pe3ynbTaThl

MHOW Bbl/1I0 N3y4eHOo MHo bbl1o caenaHo

3aBUCUMOCTb Mexay Ha6moaae/v\buv\ 1
N31ly4aeMblM NMOTOKOM NCTOYHWNKaA HA
KOCMOJTIOTUYECKN HONbLIOM PaCCTOAHNMN,

OcBoOeHa nporpamma a4
MOAEeNNPOBaHMA NOTOKA K/

MexaHn3m NoABNEHMA KOCMUYECKMX [MocTpoeH rpadmK, onmcbiBatoLL M
nydvein CBI n pazsutna IK; Habt0AaeMbl MOTOK raMma-mn3ay4yeHus

Rakue cyuiecTtsytoT moaenn KJ/1 v

ocTpoeH rpaduK CneKTpa NHKEKLMM
pacnpesenenne macc Y/, p pad P 1
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Hay4Hble pe3ynbTaThl

OCHOBHbIM HaY4YHbIM PE3Y/IbTATOM ABJIAETCA TO, YTO
MPOTOHHbIV CLUEHapW XOPOLIO ONMUCbIBaeT Habatoaaembln
MOTOK KOCMUYECKUX JTY4EN CBEPXBLICOKOWN SHEPTUMN.
[TpeanonoxxeHme o HeEOAMHAKOBOCTU MCTOYHMKOB CUNBbHO
MeHAET Habntoaaemble XapaKTEPUCTUKN NpeacKa3biBaeMblX
noTokoB KJ/I. YueT elle 60s1ee TOYHOM MOAenn pacnpeneneHms
Y/l No3BO/INT B AaNbHENLLEM NOJIHOCTHIO ONMUCATL
BHEranKTMYeKyro CoCTaBaAaroLyo NoToKa K/1 CB3.
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