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Pedepar:

1. Banuuikyu HagHOBUX BBaXKAIOTHCSI HAMOIMbII TEPCIIEeKTUBHUMU KaHAMJATaMU Ha IIPUCKOPEHHS raJlaKTUYHUX
KOCMIYHUX IIPOMEHIB 710 eHepriit 10714 -- 10715 eB. OgHak npsiMi 10Ka3yu IPUCKOPEHHSI aJPOHIB B 3aJIMIIKAX
HapHoBux Bce 1ie BificyTHi. [ly)ke CyTTEBUM CBiIUE€HHSIM aipOHHOrO IPUCKOPEHHS B 3auiIKax HaHOBUX € MOTIK
ramMma-BUIIPOMIHIOBaHH4 Bif] po3mnany pi”™0-Me30HiB, MOPOIPKEHUX B 3iITKHEHHSIX PEJISITUBICTCbKUX aIPOHIB 3
IIPOTOHAMU MiXK30PSIHOT'O CEpeJlOBUIIA, a TAKOK CUHXPOTPOHHE BUIIPOMiHIOBaHHSI BTOPMHHMUX JIETITOHIB,
[IOPOAKEHUX IIPU pO3Mazi pi™+ Ta pi”™ - Me30HiB, AKi yTBOPIOIOTLCA OJHOYACHO Ta B PiBHIiN KiJILKOCTI 3 pi™0-
Me30HaMU. BUCOKI [TIOTOKYM HETEIJIOBOrO BUIPOMIHIOBAaHHS MOXYTh OYTH 3371€TEKTOBaHi Bif 3a/IMILIKIB, [0
€BOJIIOL[iOHYIOTh Y CepeloBUIL 3i cielnpiuHIMU yMOoBaMu abo, SIK TOKa3aHo y AucepTallii, Bif 3BUYalHUX 3aJIUILIKIB
IIPOTSITOM OJHi€l 3 €BOIOLIMHUX CTafid. Y gucepralii 6y10 po3po6sIeHO HAOIDKEHUI aHAITUYHUI METOZ, SIKUI
no3BoJisie mpoBoauTy 2-D Ta 3-D mopemnoBanHs 3anuiiKiB HamHOBUX Ha nepexifHil Bix afiabaTuyHOi 70
pazianiiiHoi crazii eBosonii y ofHOPiIHOMY TaHEOJHOPIIHOMY CepeloBUli. 32 JOTIOMOT0I0 PO3POOIEHOI0 METOAY



OyJsi1 MpOBEEHI MOMIENIIOBAHHS PEHTTE€HIBCBKOTO Ta JKOPCTKOTO raMMa-BUNIPOMIHIOBAHHS, IO OYiKyE€TbCS Bif
3aJIMIIKIB Mif] yac nepexinHoi cranii. [TokazaHo, mo0 popMyBaHHS isIbHOI 060JIOHKHU MIiJ] Yac nepexinHoi cramii
CYIIPOBOJKYETbCSI 3DOCTAaHHSM ITOTOKIB HETEIJIOBOTO BUIIPOMIHIOBAHHS BHACJIIZOK 3POCTaHHS T'YCTAHU IIPOTOHIB-
MillleHe! Ta eHePrii KOCMIYHMX TPOMEHIB B HOBOHAPOXYyBaHii 060s10HLi. [I0JaHO pO3paxyHKU O4iKyBaHMX IIOTOKIB
HETEIJIOBOrO BUIIPOMIHIOBaHHS Bif, 3a/IMIIKiB HagHOBUX, 110 3HAXOASATLCS HA NEPEXifHIN CTafil €BOJIOLII Ta

HaBOZSITbCS MTOPIBHSIHHS LIUX MTOTOKIB 3 PiBHSAMU YyTJIMBOCTI cyyacHux iHcTpymeHTis (H.E.S.S., INTEGRAL).

2. Supernova Remnants are the most promising candidates for the cosmic rays acceleration sites up to the
energies of 10™14 -- 10™15 eV. Unfortunately, we are still missing the direct provement of the hadron acceleration
in Supernova Remnants. The very significant evidence for the hadron acceleration in Supernova Remnants is the
gamma ray flux from the decay of pi”™~0-mesons that are born in inelastic collisions of relativistic hadrons with
protons of the interstellar medium. Another evidence would be the X-ray synchrotron radiation of the secondary
leptons that are born in decays of pi”™+, pi”™- which in turn are born simultaneously and in equal amount with
pi™0. The high fluxes of the non-thermal radiation can be detected from the Supernova Remnants evolving in
special environment or as it is shown in the thesis from the ordinary Supernova Remnants during one of their
evolutionary stages. The approximate analytical method that allows to model 2D and 3D Supernova Remnants at
the transition from adiabatic to radiative stage of evolution was developed in the thesis. The method is applied to
uniform and nonuniform interstellar medium. Taking advantage of the developed method, the X-ray and the hard
gamma ray radiation from the remnants at the transition stage have been modeled. It was shown that the
formation of the dense shell during the transition stage is accompanied by the increase of the non-thermal fluxes
due to increase of the number density of the target particles and the increase of the energy of cosmic rays in the
newborn shell. The calculations of the expected fluxes of the non-thermal radiation from the Supernova Remnants
at the transition stage are presented in the thesis. The comparison of the expected fluxes with the sensitivity of
the modern instruments (H.E.S.S., INTEGRAL) is given.
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