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Tema gucepranii:
1. Typ6yeHTHi IpoLecy B HABKOJIO3EMHOMY KOCMIYHOMY IIPOCTOPI

2. Turbulent processes in near-Earth space

Pedepar:

1. TypOyneHTHI pyxH BifirpaioTh BUpillajbHy POJib Y IAHAMIL IIJ1a3MU, FeHepallii €7IeKTPOMarHiTHOro
BUIIPOMIHIOBaHHS, IPUCKOPEHHI KOCMIYHUX NIPOMEHIB, GOPMyBaHHI Ta €BOJOLii acTpOPi3NIHUX 00'€KTIB. Y pOOOTI
BM3HAYEHO XapakTep TypOyJIeHTHUX IPOLECIB y Pi3HUX 06J1acTsax MarHitocdepu 3emii (GOpPIIOK, MOCTIIOK,
Marsiromap, 061acTb MarHiTonaysu, Kacll Ta XBicT Marditocdepn) i Ha pisHUX MaclTadax, a TakoX IIPOBEJIEHO
NIOPiBHSIHHA 3 TYpOYJIEHTHUMU IIOTOKaMU B HEUTpasbHil aTMocdepi 3emili (Ha piBHI Me3omnaysu). BusnaueHo
XapakTep nepejadi eHeprii Mk BUXopaMu, MacITaby 3MiHU TypOYJIEHTHOCTI Ta POJIb B LIbOMY «Ba)KKMX» iOHIB.
Briepie 3apeecTpOBaHO CIIOHTAHHY eHePallilo KOTEPEHTHUX CTPYKTYP (CaMOOPraHizalliio) B TypOyJIEHTHUX
0071aCTSIX 5K [J1s1 MarHITHUX CTPYKTYP, TaK i [1711 OTOKIB IJIa3MHU, @ TaKOK OTPUMAHO HeJIiHITHMI €eHepreTUYHUI
Kackaf i3 nooygoBuU AUCIIEPCINHUX 3a/IEXKHOCTEN. BUKOPHUCTOBYIOYM CTaTUCTUYHI MigX0OY Ta KackajgHi MOZeri,
BIlEplIe 3HANEHO /OLiiHeHO y3arajpHeHnH KoedilieHT nudyasii, mo Bkasye Ha cynepaudysito B TypOyJIeHTHUX
obsacTsax MarHiTocgepu 3emi. Briepiie oTpuMaHo, 1110 pe30HaHCHA B3aEMOisT «XBUJISI — YACTUHKA» B
TypOyJIEHTHUX OOJIACTSIX CYTTEBIIA /1 «BKYMX» CKIAJOBUX (10HIB reJiio Ta KUCHIO). Bepie nokasaHo, 1o
3adikcoBaHi CynyTHMKaMU 3MiHU TeMIIepaTypH i IMHAMIKU BEPXHbOI aTMOC(epH Bifi TPONOCHepHUX AKepet

MO>KHA I[IOSICHUTU TypOyJIeHTHUMU I1apaMU Ha BUCOTax Me3ocdepu Bif, aTMOoCchEepHUX rPaBiTalliiiHUX XBUJIb.

2. The turbulent motions play a decisive role in plasma dynamics, generation of electromagnetic radiation in it,
acceleration of cosmic rays, formation and evolution of astrophysical objects. In the work, the nature of turbulent
processes in various regions of the Earth’s magnetosphere (foreshock, postshock, magnetosphere, magnetopause
region, cusp, and tail of the magnetosphere) and on different scales was determined and also the comparison
between turbulent flows in the Earth's neutral atmosphere (mesopause) was carried out. The nature of energy
transfer between vortices, the scale of changes in turbulence and the role of "heavy" ions in this were determined.
For the first time, the spontaneous generation of coherent structures (self-organization) in turbulent regions for
both magnetic structures and plasma flows was registered, and also the nonlinear energy cascade was obtained
from the construction of dispersion curves. For the first time, the generalized diffusion coefficient (superdiffusion
in the turbulent regions of the Earth’s magnetosphere) was found /estimated using the statistical consideration
and cascade models. For the first time, it was found that the "wave-particle" resonant interaction in turbulent
regions is more significant for "heavier" components (helium and oxygen ions). For the first time, it was shown that
the changes in the temperature and dynamics of the upper atmosphere from tropospheric sources recorded by
the satellites can be explained by turbulent layers at altitudes of mesopause, as a result of presence of gravity

waves.
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