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Pedepar:

1. MeTa po60TH - BCTAaHOBJIEHHSI XapaKTePy 3aJIEKHOCTEN CIEKTPiB (PEPOMArHiTHOTO PE30HAHCY B CAHTUMETPOBOMY
Ta MiJIIMETPOBOMY [lianla30Hax JOBKWH XBUJIb BiJl TEIJIOBUX Ae(POpMallill y KOHTJIOMEPATax MarHiTHUX
HAaHOYACTUHOK Ta BUSIBJIEHHS MeXaHi3MiB, BiIlTOBiJaIbHUX 3a TaKUM xapakTep 3ajieskHOCTed. O6’eKT AOCTiIKeHb —
B3a€MOJIisl €JIEKTPOMArHiTHYX XBWJIb CAHTUMETPOBOTO Ta MiJIiMETPOBOrO [ialla30HiB JOBKWH XBUJIb i3 MAarHITHUMU
HaHOYaCTUHKaMU NPU KIMHATHUX | HU3bKUX TeMIlepaTypax. TeopeTuuHi Ta IpakTU4Hi pe3yabTaTy. [IpoBeneHi
IOCHiI>)KEHHS PO3IIKPIOIOTh 3HAHHS PO B3aEMOIiI0 €JIeKTPOMArHiTHUX XBUJIb i3 MAarHITHUMU HAHOYACTUHKAMU Ta
IOTIMOJIIOIOTh PO3yMiHHS QyHAAMEHTAJIbHUX B3a€EMOIii, 1110 BifOyBalOThCS MiXK MarHiTHUMU HAaHOYaCTUHKaMU MIpU
KiMHATHUX i HU3bKUX TeMIlepaTypax. HoBuM3Ha HAayKOBUX PE3yJIbTaTiB. Briepiue B clieYeHUX MarHiTHUX
HaHo4acTUHKaxX AFe204 MeToIOM €JIEKTPOHHOTO CIIIHOBOT'O PE30HAHCY EKCIIEPUMEHTAJIBHO 3aPEECTPOBAHO

3aJ1€KHY BiJl TEMIIEPATyPU KOHKYPEHIIiI0 MK [10JIEM 30BHIIIHIX HAIIPY’KEHb Ta MOJIEM IUIO0JIb-IUIIOJIbHOI B3a€MOi



MiXX MarHiTHUMHU HaHOYAaCTUHKaMU 32 BHECOK y CyMapHe e(peKTHUBHE I10JIe MarHiTHOI aHi3oTpomii. MeTomom
€JIEKTPOHHOTO CITIHOBOTO PE30HAHCY BIIEPIIE EKCIIEPUMEHTAIBHO 3aPEECTPOBAHO MEXaHIUHI HAIIPY>)KEHHS B
KOHTJIOMepaTi MarHiTHUX HaHo4yacTUHOK La0.775Sr0.225MnO3, MoKpUTHUX OKCUAOM KpeMHilo. BuzHauyeHo, 1110
MEXaHi4Hi HalIpY>KEHHS € HACJIiIKOM TeIJIOBUX Jedopmalliil, CHPUYMHEHUX Pi3HULIEI0 KOedillieHTiB pO3MUPEHHS
Marepiasly MarHiTHUX HAaHOYACTUHOK i MaTepiay ixHix 060710HOK. MeTogu nociimkens. EkciepuMeHTalbHe
IOCJIIPKEHHS] MarHITHMX HAHOYAaCTUHOK IIPOBEAEHO 3a JONMOMOroto MmetofiB HBU-pazniocniekrpockomii i, 30kpema,
METO/ly €JIEKTPOHHOTI'O CIIIHOBOI'O PE30HAHCY B CAHTUMETPOBOMY Ta MiJliMETPOBOMY [lialla30Hax JOBXKUH XBUJIb.
Cryninp ynpoBaJpKeHHs. Pe3ysIbTaTi CIPUSTUMYTh PO3pOOLi MiHIaTIOpPHUX BUCOKOYACTOTHUX KOMIIOHEHTIB
paznioenexTponHoi TexHiku HBY nianazony. Cdepa BuKkopucTaHHs. KBaHTOBI nepeTBopeHHs iHdopMmalii Ta
MaTepiasiB 3 epekToM naM'sTi popMuU; PO3BUTOK METOIVKMU TilepTepMii Ta METOAMKY aJpeCHOi TOCTaBKH JIiKiB [0

OPraHiB; po3p0o6Ka TEXHOJIOTiY BUITPOMIHIOBaHHS Ta CEHCOPIB Ha 6a3i IepOBCKITHUX HAHOMAaTHETUKIB.

2. The purpose of the work is to establish the nature of the dependence of ferromagnetic resonance spectra in the
centimeter and millimeter wavelength ranges on thermal deformations in conglomerates of magnetic
nanoparticles, and to identify the mechanisms responsible for such dependence. The object of research is the
interaction of electromagnetic waves in the centimeter and millimeter wavelength range with magnetic
nanoparticles at room and low temperatures. Theoretical and practical results. The conducted research expands
knowledge about the interaction of electromagnetic waves with magnetic nanoparticles and deepens the
understanding of the fundamental interactions that occur between magnetic nanoparticles at room and low
temperatures. Novelty of scientific results. For the first time, temperature-dependent competition between the
field of external stresses and the field of dipole-dipole interaction between magnetic nanoparticles for the
contribution to the total effective field of magnetic anisotropy was experimentally registered in sintered magnetic
nanoparticles AFe204 by the method of electron spin resonance. Mechanical stresses in a conglomerate of
magnetic La0.775Sr0.225MnO3 nanoparticles coated with silicon oxide were experimentally recorded using the
electron spin resonance method. It was determined that mechanical stresses are the result of thermal
deformations caused by the difference in the coefficients of expansion of the material of magnetic nanoparticles
and the material of their shells. Research methods. The experimental study of magnetic nanoparticles was carried
out using the methods of microwave radio spectroscopy and, in particular, the method of electron spin resonance
in the centimeter and millimeter wavelength ranges. Degree of implementation. The results will contribute to the
development of miniature high-frequency components of radio-electronic equipment in the microwave range.
Scope of use. Quantum conversion of information and materials with the shape memory effect; development of
hyperthermia techniques and targeted delivery of drugs to organs; development of radiation technologies and
sensors based on perovskite nanomagnets.
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