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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 41.25.37

Tema gucepranii:

1. [lpucKOpeHHS KOCMIiYHUX TPOMEHIB B 000JIOHKOBUX 3aJIMIIKaX HATHOBUX 3ip

2. Acceleration of cosmic rays in shell supernova remnants

Pedepar:

1. Inceprauist npucBsyeHa po3poblii METOIiB MOI€/II0OBAHHS €BOJIIOL{I CUIIbHUX HEPEJIITUBICTCHKUX YIAPHUX XBUJIb
B HEOJHOPIJHUX CEPEOBUIIAX i TIOJIX, KIHETUKU 3aPSIPKEHUX PEJISITUBICTCBKUX YaCTOK B iX OKOJIi, pO3paxyHKam
HETENJIO0BOTO BUIIPOMiHIOBAaHHS KOCMIUYHMX IPOMEHIB B 060JIOHKOBUX 3a/IMIIKAX HAJHOBHUX 3ip i aHaizy
BiITIOBiHUX €KCIIepMMEHTaJIbHUX JaHUuX. B po6oTi po3B's3aHo psif 3a7a4 AMHAMIKA KOCMIYHUX IIPOMEHIB i yiapHUX
XBWJIb, 3a1I09aTKOBAHO HOBUI HAIIPSIM CHHTE3Y Ta aHajli3y KapT PO3IO/ily IOBEPXHEBOI sICKPABOCTi 3aJIMIIKIiB
HaJIHOBUX 3ip Ta ix BUKOPUCTaHHS O HaKaJaHHsl 0OOMeXXeHb Ha BIaCTUBOCTI MarHiTHOTO MOJIS i KOCMIYHUX
MIPOMEHIB B X 06'ekTaX. [IpoBeneHo MOfesTIOBaHHS HETEIJIOBOTO Paflio-, PEHTI'€HIBChKOTO i rama-
BUMPOMIiHIOBaHHS afjjabaTUYHMX 3aJINIIKIB HATHOBUX B OJTHOPITHUX Ta HEOJHOPIIHUX CepeoBUIIaX i MOJISX,
PO3p006JIEHO: HOBUI METOJ, Iepef0avYeHHs KapT 3aJMIIKy B rama-/1iara3oHi 3a HOoro pajiiokapTolo i pe3yjbTaTaMu
IIPOCTOPOBO-PO3IiJIEHOI PEHTI€HIBCbKOI CIIEKTPOCKOIIil; HOBUI METOJ, BU3HAYEHHS TPUBMMIPHOI OpieHTauii

MIXK30pSIHOTO MarHiTHOTO I0JISI B OKOJIi 3JIMIIKY; HOBY METOZ0JIOTII0 BUKOPUCTaHHS KapT 3aJIMUIKiB HAJHOBUX IS



BM3HAY€HHS BJIACTUBOCTEN KOCMIYHUX TPOMEHIB Ta MarHiTHOTO 11071 B IUX 00'€KTax. [IOpiBHSAHHS TEOPETUYHUX
MOJIesIeN 31 CIIOCTEPEKEHHSIMU IIPOBELIEHO HA NPUKJIALi 3anniKa HafHoBoi 1006 poKy Ta MIJISIXOM CTaTUCTUYHOTO

aHasizy BU6IpOK 3a/IMIIKiB HAIHOBUX 3ip B HAllI} Ta CYCigHIX raiakTHUKax.

2. Methods for modeling the evolution of the strong nonrelativistic shocks in nonuniform media and fields as well
as of kinetics of charged relativistic particles in its vicinity are developed; they are applied to calculations of the
nonthermal emission of cosmic rays in the shell-like supernova remnants and for analysis of relevant experimental
data. A number of tasks in dynamics of cosmic rays and strong shocks are solved; a new direction of studies is
initiated, namely, synthesis and analysis of surface brightness maps of supernova remnants, their use to put
constraints on properties of cosmic rays and magnetic field in these objects. Nonthermal radio, X-ray and gamma-
ray emission of adiabatic supernova remnants in the uniform and nonuniform ambient media and fields is modeled.
A new method to predict gamma-ray image of a remnant from its radio map and results of the spatially resolved X-
ray spectroscopy is developed; a new method to determine the three-dimensional orientation of the interstellar
magnetic field around supernova remnant is proposed; a new methodology for analysis of surface brightness maps
of remnants is suggested and used for determination of properties of cosmic rays and magnetic field in these
objects. Theoretical models are compared with observations on examples of the supernova remnant of 1006 A.D.
and samples of remnants in our and neighbouring galaxies.
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