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1. IlepeHOC 3aps4A)KeHNX YACTUHOK BUCOKUX €HEPTill y TypOyJI€HTHUX MarHiTHUX NOJISIX resiochepu

2. Transport of high energy charged particles in heliospheric turbulent magnetic fields

Pedepar:

1. Incepranist npucBsYeHa AOCHiI)KEHHIO BJIaCTUBOCTEN TypOYJIEHTHOCTI B MIXIIJIAHETHOMY IIPOCTOPI Ta BILJIMBY
TypOyJIEHTHMX MarHiTHUX IOJIiB HA IOLIMPEHHS YaCTMHOK KOCMIUYHUX IIpOMeHiB. OTpMMaHi Pe3yJbTaTh PO3BUBAIOTh
KOHIIENIIio resiocdepu K TypOyJI€HTHOTO TipOTPOITHOTO CepelOBUIA 3 BUIIAKOBUM MarHiTHUM IOJIEM, Y SIKOMY
PYyXaloThCs 3apsiIpKeHi YyacTUHKY. [1py LIbOMy BUIIAIKOBi MarHiTHi 110J1s1 00YMOBJIIOIOTH ITpolLiecy ITudysii,
pO3cCitoBaHHS Il IPUCKOPEHHS YaCTUHOK. Y AucepTallii, BUXOAs4M 3 "MepuInX MPUHIUIIIB", pO3p0O06JIEHO I IeTaTbHO
PO3IJISIHYTO MOJeJli TypOyJIEHTHUX I10JIiB, IOOYA0BAaHO MOAEb TU(PY3iIHOrO NOMMPEHHS YACTUHOK Y LIUX IOJISIX,
PO3BUHYTO MOCJIiJOBHY KIHETUYHY TE€OPil0 IEPEHOCY 1 PO3CiIIOBAaHHS YaCTUHOK i TEOPil0 CTaTUCTUYHOTO
IIPUCKOPEHHSI YaCTMHOK Y MarHiToriipoauHamMivHiil TypOyneHTHOCTI. [TokazaHo, 110 y TypOyJI€HTHOMY
ripOTPOITHOMY CEpeIOBUIIll BUHAKA€E IPUCKOPEHHS YACTUHOK, SIKE 0O0YMOBJIEHO anbda-edeKkTom. [IpoBeseHo
NOPiBHSIHHSA €(EKTUBHOCTI JAaHOTO HOBOTO BUAY IIPMCKOPEHHSI KOCMIYHUX IPOMEHIB 31 CTaTUCTUYHUM

npuckopeHHsm Pepmi. [TokazaHo, o KiHETUYHI KoeillieHTH NTepeHoCy YaCTHHOK BUCOKUX €HEPTill BUBHAYaI0ThCs



CIIEKTPOM TypOYJIEHTHOCTI Ta CIipaJIbHICTIO MiXKIIJIAHETHOTO MarHiTHOTO I10JIS.

2. The thesis is devoted to the investigation of properties of turbulence in the interplanetary space in connection
with its impact on the propagation of cosmic ray particles. The obtained results develop conceptual framework of
the heliosphere as turbulent gyrotropic environment with a random interplanetary magnetic field in which
charged particles are moved and are governed by this random field in processes of diffusion, scattering, and
acceleration. In present thesis, models of turbulent fields based on "first principles* are developed and investigated
in details. Models of the diffusive propagation of particles in these fields as well as the consistent kinetic model of
particle transport, scattering, and the statistical acceleration of particles in magnetohydrodynamic turbulence are
developed. The new type of alpha acceleration is analyzed in detail, and it is compared with statistical Fermi
acceleration. It is found out that all kinetic coefficients of particle transport are determined by the concrete form
of spectrum of turbulence as well as helicity of magnetic field.
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