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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 41.17.02

Tema gucepranii:

1. Ixxepesa, eHEpreTUYHMM CIIEKTP Ta XiMiYHUI BMICT KOCMIYHUX IIPOMEHIB HAMBUIIUX €HEPril

2. Sources, energy spectrum, and chemical composition of ultra-high energy cosmic rays

Pedepar:

1. locnimskeHo eHepreTUYHUM CIeKkTp, XiMiYHUI BMiCT KOCMIYHUX MTpoMeHiB HagBucokux eHepriil (KITHBE) Ta
3pO06JIEHO MOIIYK MOTEHLINHUX IPKePes KOCMIYHMX ITPOMEHIB rpaHNYHO BUcOoKux eHepriil (KII'BE). [TposegeHo
aHazni3 ximiuHoro BmicTy KITHBE Ha 0CHOBI po3p0671€HIX MOJeJIeNl €HEPTeTUYHOTO CIIEKTPY i PO3PaxOBaHUX
cepenHixX rIMOUH MaKCUMYMIB 37IMB [1J1s Pi3HUX [IPOIOPLIiii TPOTOHIB, I'eJlio Ta 3aji3a B 3arajlbHOMYy IIOTOLli, 6epyuu
Io yBaru moaudikauinHuil GpakTop, sIkuil xapakrepuaye B3aemogiio KITHBE 3 pesikTOBUM BUIIPOMiHIOBaHHSIM.
3arnpornoHoBaHo HOBY iHTepnpeTanio fanux KASCADE-Grande 1010 HasiBHOCTI JIETKOTO KOMIIOHEHTA B Jiiania3oHi
enepriii 10™17-10"18 eB 5K MposB [03araJJakTUYHOTO TPOTOHHOTO KOMITIOHEHTA 3 €EHEPTETUYHUM CIIEKTPOM,
MoaupikoBaHMM BHACILOK OU]y3ifHOrO NOUMPEHHS B MDKraJlakTUMHUX MarHiTHUX NoJx. bepyuu o yBaru
BigxuneHHs Tpaektopiil KIITBE B raakTM4HUX Ta 03arajlaKTUYHAX MarHiTHUX MOJISIX, 3pO6JI€HO IIOUIYK
MIOTEHLIIMHYX IaJIaKTUYHUX Ta [103araJIaKTUYHYX IKepel [J1d TPUILIETY KOCMIYHUX poMeHiB 3 E > 10720 eB Ta

nozii 3 HalBUIOIO 3apeecTpoBaHolo eHepriewo E = 3.2%107°20 eB (FE-nogii). MOX/IMBUM I)KepesioM TPUILIETY €



marHeTtap SGR 1900+14, Togi sk moxxsimBuM mpkepesiom FE-nogii € 6sn3pki (< 40 Mik) 3Bu4aiini rasakruku UGC
03574 ta UGC 03394. Xapakrep nomupenHs KIIT'BE 3 E > 10720 eB B MartiTHUX MOJISIX BiAIOBiZA€ Iepexomny Bif
IVy3ifHOro 10 6aMiCTUYHOrO PyXy, TOMY OyJia JOCiIKeHa MOXKJIMBICTD KlacTepusaliii HanpsIMKiB IPUXOTY
KIIT'BE B Takux 06CTaBUHAaX.

2. We investigate the energy spectrum, chemical composition of ultra-high energy cosmic rays (UHECR), and
search for potential sources of extremely high energy cosmic rays (EHECR). We analyze the chemical composition
of the UHECR on the base of developed cosmic ray spectrum models and calculated mean depths of shower
maxima for different partial contribution of proton, Helium and Iron nuclei in total observed flux, taking into
account a modification factor for the description of UHECR interaction with the cosmic microwave background.
We propose a new interpretation of the KASCADE-Grande results about the presence of light component in the
energy range 10717-10"18 eV as signature of extragalactic proton component with energy spectrum additionally
modified by the proton diffusion in the intergalactic magnetic field. Taking into account the deflections of UHECR
trajectories in Galactic and extragalactic magnetic fields we search for potential Galactic and extragalactic sources
for two events - the triplet of cosmic rays with E > 10720 eV and the event with highest energy E = 3.2*¥10720 eV
(FE-event). We show that potential source of triplet is magnetar SGR 1900+14, while potential sources of FE-event
are close (< 40 Mpc) ordinary galaxies UGC 03574 and UGC 03394. We use the existing analytical solutions of the
transport equation with the explicit determination of the contributions from scattered and unscattered particles
to explain clustered events from transient sources. As examples, we consider the cases of transient activity of the
nearest active galactic nucleus, Centaurus A, and the acceleration of UHECRs by a young millisecond pulsar in our
Galaxy.
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