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2. Relativistic shock waves in Hypernova envelopes

Pedepar:

1. B pucepTauii fOCIIIKEHO PyX PeJSTUBICTChbKUX YAAPHUX XBUJIb B 000J10HKaX ['inepHOBuUX 3ip Ta MpoaHasi30BaHO
CIIOCTEPEXYBaJIbHI HACIIAKM UBOTO PyXy. [IOPIBHSIHO XapaKTepUCTUKY [TOBEAIHKY PEIATUBICTCHKOI Ta
HEPEJISITUBICTCHKOI YIAPHOI XBUJII B HEOLHOPITHOMY cepenosulli. [Iposeneno 2D rinpoanHamiyHe MOIEIIOBAHHS
eBoJIoLii GPOHTY yIapHOi XBUJIi BiJl 3yIIMHEHOTO CTPyMeHs B 060J10HL1 'inepHoBoi 30pi. [TokasaHo, 110 KyT
KoJjiMalii MoToKy pedyoBuHH 3 JlopeH1j-dpakropom 6inbuie 100 craHoBUTb 61M3bK0O 30-40 rpanycis. Po3paxoBasi
IapaMeTpH CIajiaxy XOPCTKOrO TEMJIOBOrO BUIIPOMIHIOBAHHS Ta TiAPOIMHAMIYHO MPHUCKOPEHUX YaCTUHOK [IPU
BUXOJi chepryHO-CUMETPUYHOI PeJIATHUBICTCHKOI yAapHOi XBUJIi Ha oBepxHIo 'inepHoBoi 30pi. [TokazaHo, mo
XapakTepHa eHeprisi poToHiB TeroBoro cnanaxy 10-100 keB, eHepreTuyHuUii ClieKTp NPUCKOPEHUX YaCTUHOK Oy1ie
CTENeHEeBUM 3 IIOKa3HMKOM CTeleHs Bif, 3.5 10 4.8, a MakcUMaslbHi eHeprii NprucKopeHux YacTuHOK csiratu 400 I'eB.
PospaxoBaHi napaMeTpy afpOHHOIO Cllajlaxy raMMa-BUIIPOMIHIOBaHHS, KU BUHMKAE BHACIIIOK pO3Mnagy

HEWUTPaJbHUX ITiOHIB - IPOAYKTIB HENPY>KHUX 3iTKHEHb Mi’K IPUCKOPEHNMU YACTUHKAMU Ta HaBKOJIO30PSIHUM



cepenosuiieM. [IpoaHanizoBaHO MOXKJIMBICTb JE€TEKTYBaHHS TEIJIOBOTO Ta alpOHHOrO ClajaXiB CydyaCHUMU Ta

MaKiOyTHIMU KOCMIYHUMU MicisMu.

2. The thesis deals with the study of motion of relativistic shock waves in the Hypernova envelopes and the
observational signatures of this motion. The similarity and difference in motion of relativistic and nonrelativistic
shock waves in nonuniform medium are investigated. The 2D modeling of shock front evolution from stopped jet in
the Hypernova envelope are performed. It is shown that hydrodynamical collimation of particles with Lorentz-
factors above 100 is about 30-40 degrees. The parameters of hard thermal radiation flash and hydrodynamically
accelerated particles from relativistic spherically symmetric shock break-out at Hypernova star surface are
estimated. It is shown that representative value of photon energy of thermal flash is about 10-100 keV, energy
spectrum of accelerated particles is power low with index 3.5-4.8 and maximum accelerated particle energy about
400 GeV. The parameters of hadronic gamma-flash that appears from neutral pions decay as a result of inelastic
collisions between accelerated particles and circumstellar environment are estimated. The detectability of thermal
and hadronic flashes by space X-ray and gamma-ray missions are estimated.
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