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lony6 M. 1O. YacoBi Bapiamii piBHS (PIyKTyaliii T€OMarHiTHOTO MOJS. —
Kgpamidikamiitna HaykoBa mparls Ha IpaBax PyKOIHUCY.

Hucepraniss Ha 3700yTTS HAyKOBOTO CTYIEHs JokTopa (inocodii 3a
cunemianpHicTiIo 105 [lpuknanna ¢isuka Ta HaHomaTepiann. — XapKiBChKUN
HalioHabHUM yHiBepcuTeT iMeH1 B. H. Kapaszina MinicTepcTBa OCBITH 1 HayKu
VYkpainu, Xapkis, 2026.

HuceprariiiHy poOOTy NPUCBSIYEHO JOCHIKCHHIO YacCOBUX Bapiallii piBHS
baykTyaliii reoMarHiTHOro TmoJisi 3eMil, 3yMOBJIEHHUX [I€0 TPUPOJHUX 1
TEXHOT€HHUX JpKepen 30ypeHb y cuctemi CoHle — marsitocdepa — ioHocdepa —
atMocdepa — 3emis. AHani3 (QUIyKTyalllii TEOMarHiTHOTO MOJSl € BKIUBUM JUIS
po3yMiHHA (PI3UYHUX MEXaHi3MIB (OpPMYBaHHS T€OMAarHiTHUX 30ypeHb, OIlIHKU
CTaHy F'€OKOCMIYHOI 0OCTAHOBKM Ta BU3HAYEHHS ii BIUIMBY Ha MPUPOJIHI i TEXHIYHI
CUCTEMHU.

Mertoro auceprariitHoi poOOTH € eKCIEPUMEHTANIbHE JTOCTIKEHHS YaCOBUX
Bapialiii piBHS (QUIYKTyalliii KOMIIOHEHT T'€OMArHiTHOTO TIOJIs, BU3HAYEHHS iX
CHEKTPATbHUX XapAaKTEPUCTUK 1 BCTAHOBJICHHS 3B’SI3Ky MIDK MapamMeTpamu
baykTyalii 1 pi3HUMHA TUIaMU re0d13UYHUX 1 TEOKOCMIYHUX SIBUIIL.

VY nepriomy po3/iii MpeACTaBICHO aHATIITHYHUHN OTJISA]] CY9aCHUX YSBIICHb PO
reOMar”iTHe Ioje 3emii, HOoro CTPYKTypy Ta OCHOBHI JiKepena 30ypeHb.
Po3rnsHyTo pe3ynbTaTH  TMOMEpPEHIX  JOCHIKeHb TIE€OMarHiTHUX €(QeKTiB,
COPUYMHEHUX MATHITHUMH OypsiMH, COHSYHUMH 3aTEeMHEHHSMH, TMaTIHHIM
METEOpOiliB, MPOXOJPKEHHSM  COHSYHOIO  TEpMiHATOpa, 3eMJIeTpycamu,
BYJIKAHIYHOIO aKTUBHICTIO, NOTYKHUM PaioBUITPOMIHIOBAHHIM Ta
iH(ppa3BykoBUMHU BIuBaMH. llokazaHo, 1m0 QuiykTyaiii reoOMarHiTHOrO MOJS €
YyTJIMBUM 1HIUKATOPOM TIpOLECIB y cucremi arMmocdepa — 1oHOchepa —
MarHiTocdepa.

Hpyruii po3/iiyl IPUCBSIYEHO JTOCTIHKEHHIO T€OMarHiTHUX €(eKTiB COHIUYHUX

3atremMHeHb 10 uepBHs 2021 p., 25 xxoBTHS 2022 p., 14 sx0BTHa 2023 p. Ta 8 KBITHA



2024 p. Ha ocHOBI MarHiTOMETpUYHUX CIOCTEPEKEHb MPOAHATI30BAaHO YacOBI
3MIHM PIBHS (PIyKTyalliii TEOMarHiTHOTO IMOJIS Mij Yac 3aTeMHEHb 1 MICHs IXHBOTO
3aBepIIeHHs. BCTaHOBIIEHO 0COOIMBOCTI peakilli reOMarHiTHOTO IOJIs, TTOB’s3aH1 3
nepeOy0BO0 10HOCPEpHUX CTPYMOBHX CHCTEM Ta IHEPIIMHUM XapaKTepoM
MIPOIIECIB Y TEOKOCMIYHOMY CEPEIOBHIII.

Y TperbOoMy pO3AUIT  PO3IVIIHYTO TeOMarHiTHi e(EeKTH COHSYHUX 1
reokocMiyHuX Oyp. [IpoBeieHO CTaTUCTUYHUI aHaATI3 T€OMarHiTHUX Oyp, a TaKOX
JeTaIbHO JOCHiIKEeHO moaii 28 kBiTHS — 2 TpaBHsa 2023 p. 14 — 7 nucronana 2023
p. [lokazaHo, 1m0 B mepiou MiJBUIIEHOI T€OMArHiTHOI aKTUBHOCTI B10YBa€ThCs
ICTOTHE 3pOCTaHHS aMIUTITYAW (DIyKTyariii r€OMarHiTHOro MoJid Ta PO3LIMPEHHS
iXHBOTO  CIEKTPAJIbHOIO  CKJIaay, IO BigoOpakae CKJIaJHy JHWHAMIKY
MarHiTOC()epHUX CTPYMOBHX CHUCTEM.

UeTtBepTuii  po3Ail  MPUCBAYEHO  aHANI3y  TE€OMAarHiTHUX  €(EeKTiB
karactpodiuyHux siBuil. JlocmimkeHo yacoBl Bapiailii uIyKkTyaliid reoMarHiTHOro
10JIsL, TIOB’s13aHi1 3 3eMJIETpycaMH Ta BUOyxaMu cynepByikaHiB. [lokazaHo, mo Taki
Mo/l MOXYTh CYIMPOBOJIKYBAaTUCS PEECTPOBAHUMHU T'€OMArHITHUMU 30YpEHHSIMH,
K1 3yMOBJIEHI aTMoc(epHO-10HOC(HEepHUMH Ta MarHiTOCEpHUMH MeXaHi3MaMU
MEePEHECEHHS EHePrii.

VY pe3ynbTaTi BUKOHAHHS JUCEPTAIliiHOI pOOOTH BCTAHOBJIIEHO XapaKTEpHI
4yacoBl MaclITabM, AaMIUNTyId Ta CHEKTpaldbHI OCOOJMBOCTI (IIyKTyauii
TE€OMAarHiTHOTO TOJISA ISl PI3HUX TUTIB 30ypeHb. OTpUMaHi Pe3ylbTaTH MOXKYTh
OyTH BUKOpDUCTaHI JJisi BIOCKOHAQJIEHHS MOJeNied TeOMarHiTHuX 30ypeHsb,
MOHITOPUHTY KOCMIYHOi MOTOAM Ta OILIHKK BIUIMBY N€OKOCMIYHUX MPOLECIB Ha

MPUPOHI i TEXHIYHI CUCTEMHU.

KurouoBi ciioBa: reomartitHe mose, ioHocdepa, TeoMarHiTHI Oypi, COHSYHI
3aTEeMHEHHS, 3€MJIETPYCH, BYJIKaHIYHA AaKTUBHICTb, €JIEKTPOMArHiTHI XBUJI,
€Hepris, METO/IM, YacoBI1 Bapiallli, CHTHaJ, aHaji3, IPOIEeCH, OIlIHKA, EJICKTPUIHHMA

CTPYM.



ABSTRACT

Holub M. Yu. Temporal Variations of the Geomagnetic Field Fluctuation
Level. — Qualifying scientific paper: a manuscript.

Thesis for a Philosophy Doctor Degree in Physics and Mathematics: Speciality
105 Applied Physics and Nanomaterials. — V. N. Karazin Kharkiv National
University, Ministry of Education and Science of Ukraine, Kharkiv, 2026.

The dissertation is devoted to the study of temporal variations in the level of
geomagnetic field fluctuations caused by natural and technogenic disturbance
sources within the Sun—magnetosphere—ionosphere—atmosphere—Earth system. The
analysis of geomagnetic field fluctuations is essential for understanding the physical
mechanisms responsible for geomagnetic disturbances, assessing the state of the
geospace environment, and evaluating its impact on natural and technological
systems.

The aim of the dissertation is the experimental investigation of temporal
variations in the fluctuation levels of geomagnetic field components, determination
of their spectral characteristics, and identification of relationships between
fluctuation parameters and various types of geophysical and geospace phenomena.

The first chapter presents an analytical review of current concepts of the Earth’s
geomagnetic field, its structure, and the main sources of geomagnetic disturbances.
The results of previous studies of geomagnetic effects caused by magnetic storms,
solar eclipses, meteorite falls, the passage of the solar terminator, earthquakes,
volcanic activity, intense radio emission, and infrasound impacts are considered. It
is shown that geomagnetic field fluctuations are a sensitive indicator of processes
occurring in the atmosphere—ionosphere—magnetosphere system.

The second chapter is devoted to the investigation of geomagnetic effects of
solar eclipses on June 10, 2021, October 25, 2022, October 14, 2023, and April 8,
2024 The features of the geomagnetic field response associated with the
restructuring of ionospheric current systems and the inertial nature of processes in

the geospace environment are established.



The third chapter considers geomagnetic effects of solar and geomagnetic
storms. A statistical analysis of geomagnetic storms is carried out, and the events of
April 28 — May 2, 2023, and November 4 — 7, 2023, are studied in detail. It is shown
that during periods of enhanced geomagnetic activity, there is a significant increase
in the amplitude of geomagnetic field fluctuations and a broadening of their spectral
composition, reflecting the complex dynamics of magnetospheric current systems.

The fourth chapter is devoted to the analysis of geomagnetic effects of
catastrophic phenomena. Temporal variations of geomagnetic field fluctuations
associated with earthquakes and supervolcanic explosions are investigated. It is
shown that such events may be accompanied by detectable geomagnetic
disturbances caused by atmosphere—ionosphere and magnetospheric mechanisms of
energy transfer,

As a result of the dissertation research, characteristic time scales, amplitudes,
and spectral features of geomagnetic field fluctuations for different types of
disturbances have been established. The obtained results can be used to improve
models of geomagnetic disturbances, for space weather monitoring, and for

assessing the impact of geospace processes on natural and technological systems.

Keywords: geomagnetic field, ionosphere, geomagnetic storms, solar eclipses,
earthquakes, volcanic activity, electromagnetic waves, energy, methods, temporal

variations, signal, analysis, processes, estimation, electric current.



