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1. locimpKeHHs CIOPaAUYHUX i yIbTPAaHU3bKOYACTOTHHUX MTPOLECIB Y BHYTPIilIHINA Mar"irocdepi 3emi

2. Investigation of sporadic and ultra low-frequency processes in the inner magnetosphere of the Earth

Pedepar:

1. Inceprauiiina po60Ta NpUCBIY€HA BUBYEHHIO CIIOPAIUYHUX i yIbTPAHU3bKOYACTOTHUX IIPOLIECIB Y BHYTPIllIHIN
MarHitocdepi 3emi. B pamkax ofHOPiINHHOI ieanbHOI MarHiTHOI rifpoAXHaMiKi OTPMMAHO CUCTEMY PiBHSIHb
MaJiMx KOJIMBAHb 1JIs1 NOBUIbHUX YHY XBU/Ib B AUIIOJIBHOMY MAarHiTHOMY I10JIi. 3HaUAEHO, 0 TOYHMMY PO3B'SI3KaMU1
OTPUMAaHOI CUCTEeMU PiBHSIHb € TOPOinaibHi asibdBEHIBCbKI MOMIM i TT0JI0iaIbHI ab(PBEHIBChKiI MOH, 3a4YeIlIeHi 3
[IOBiJIbBHUMU MarHiTO3ByKOBUMU MogaMU. Lli po3B'sd3Ku peasi3yloTbCs B HABKOJIO3EMHIl I171a3Mi Y BUIJISZ] BIACHUX
MOJI 4YEpE3 B3aEMOJIiI0 COHSYHOTO BiTPY 3 Marditocdepoto 3emii. BctaHOBnEHO e(eKT 3racaHHs TOPOifaIbHUX
anb(BEHIBCbKUX XBUJIb Yepe3 repemimyBaHHs ¢a3 36ypeHs. Po3'sscHeHO, YOMY BifICyTHS OKpeMa rijika MOBiIbHUX
MarHiTO3BYKOBUX MOJ, Ta [1I0NlepeyHO-ApiOHOMAacCIITabHi Moy B MarHirocdepi 3emii 3i "3milaHo00" nosisipusaliieto
€ TaKMMU, 10 CKJIAJIHO peasli3yloTbcsl. [IpoaHanisoBaHO CaMOy3TrOIKEHUI PyX B IIJIa3MOBOMY IIOTOL 6€3CHUII0BUX
MarHiTHUX KOH}Iirypauiil y BUryisi UAIiHAPUYHOI TPYOKH, eJlincoifa CTUCHEHHSI i TOPOoifa, 3 ypaxyBaHHSIM PyXy
CcepeloBNUIIA BCEPEAMHI | 30BHI IMX CTPYKTYP. BCTaHOB/IEHO, 10 PyX TaKUX CTPYKTYP € Y3TOIPKEHNM 3 PYXOM



COHSAYHOTO BIiTpy. BigdHaueHo, 110 1i CTPYKTYpY MAlOTh MiBAEHHY KOMIIOHEHTY MarHiTHOTO IOJIS i TOMY MOXKYThb
reHepyBaTy reoMarHitHi Oypi. [lobymoBaHa yucesipHa GiiHifiHA MOZeJIb TOBEAIHKY y Yaci Dst-iHnexcy, mo
XapaKTepuaye CIIopajgyyHi 3MiHM MarHiTHOTO 10JIs, sIKa Ja€ OOIPYHTOBAaHMI [IPOTHO3 Ha 5-6 rOJMH BIepe[, i Moxe
OyTy BUKOPUCTaHA 151 IEpe0aY€HHs F€OMarHiTHUX Oyp. 3allpONIOHOBAHO MiAXi/ 40 MPOTHO3yBaHHS OBEIiHKN
Dst-inzekcy 3a [OoMOro JIOKaJIbHUX TIOKa3HUKIB JIsimyHoBa. PeanizoBaHa npouenypa 064nClI€HHS TOPU3OHTY

IIPOTHO3Y NMOBEAiHKM Dst-iHlleKCy 3 BUKOPMCTaHHSIM JIOKAJIbHUX MOKa3HUKIB JIAIyHOBA.

2. The thesis is devoted to the study of ultra low-frequency and sporadic processes in the inner magnetosphere of
the Earth. System of equations was obtained for arbitrary small oscillations of ULF waves in the dipole magnetic
field within the single-fluid ideal MHD. It was found that the exact solution of the resulting system of equations is
toroidal Alfven modes and poloidal Alfven modes linked with the slow magnetosonic modes. These solutions are
implemented in the near-Earth plasma in the form of eigenmodes due to the interaction of the solar wind with the
Earth's magnetosphere. Set damping effect for toroidal Alfven waves because mixing phase perturbations. It is
shown that a separate branch of magnetosonic modes and small-scale-cross modes with "mixed" polarization in
the Earth's magnetosphere are not implemented. The motion in the plasma flow force-free magnetic
configurations of a cylindrical tube, compressed ellipsoid and the toroid, was analyzed in view of the medium
inside and outside of these structures. It is found that the movement of these structures is consistent with the
movement of the solar wind. It is noted that these structures contains the southern component of the magnetic
field and, therefore, can generate geomagnetic storms. A numerical bilinear model of behavior of Dst-index in time
was built. It characterizes the sporadic change of the magnetic field, which gives reasonable forecast for 5-6 hours
and can be used to predict the geomagnetic storms. The approach to predicting the behavior of Dst-index using
local Lyapunov exponents was proposed. Procedure was implemented for calculating the forecast horizon Dst-
index time behavior.
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