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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Hanopo3amipsi MysibTudepoiku 3 NOJNEeHMMU MarHiTOKaJJOpUYHUMH BJIACTUBOCTSIMMU.

Ha3sBa po6oTH aHIJIilICbKOIO:

Nanoscale multiferroics with improved magnetocaloric properties.

PedepaT ykpaiHCbKOIO:

Y po60Ti IpefCcTaBIeHo LiliCHy KAPTUHY Oe(EKT- Ta pO3MiPHO-KEPOBAHMX MArHiTHUX i NIOJIIPHUX SBUIL Y
Pi3HOPIZHMX HAHOCTPYKTYPOBAaHUX CUCTEMAX — Bifl KUCHEBO-AeDIUTHUX [1€POBCKITONOAIOHNX (PEPUTIB 0
OKCcUJHUX HaHovyacTMHOK HfnZroonOooo, nosimMep-kepaMidyHuX KoMNo3uTiB Ha ocHOBi P(VDF-TrFE)-BaTiOo Ta mwinbHO
yI1aKOBAaHMX MACUBiB CETHETOEJIEKTPUYHMX HAHOAPOTIB. [1oKka3aHo, o A1g HaHoyacTMHOK CaFeOn, CHHTe30BaHUX
30JIb-T€JIb METOJOM, SIKi € ofHO(da3Hi. HamarHideHicTe HaCU4eHHs i KoepuuTuBHa cusa, CaFeOn, MaloTh BUpa3Hy
TeMIIepaTypHY €BOJIIOLIiI0 3 IepexoioM Bin pepomarHiTHOI 1o cyneprapamartHiTHOI OBeiHKY HUK4e KiMHATHOI
Temieparypu. KaJopumeTpis BOGHUX PO3UYMHIB ITiJ] 3MiHHMMM MOJISIMU Pi3HOI aMIUITYy I MiATBEPIKYyEe KEPOBaHi
BTPATHU Ha HarpiB i pesIeBaHTHICTb 4,0 MarHiTHOI rineprepmii. [Ins HagManux (5-10 HM) HaHOYacTMHOK HfoZroooOooo,
OTPpUMaHUX TBEPH0Gda3HUM OPraHOHITPATHUM CUHTE30M, [I0€JHAHHS CIIEKTPOCKOIIii KOMOiHaALIIHHOTO PO3Cil0BaHHS,
€JIEMEHTHOTO aHaJli3y Ta PEHTI€HOCTPYKTYPHUX JOCJIiIPKEHb [10Ka3ye JOMiHyBaHHS OPTOPOMOHOI ¢a3u 6e3
[TIOMITHUX MarHiTHUX JOMIIIOK; CyIllepriapaMarHiTHAN BiII'yK iHTEPIIPETYETHCS K HACIILOK KMCHEBUX BAKAHCIH,
36arayeHux 611 MOBEPXHi YACTUHOK. Y KOMNO3UTHUX IITiBKax P(VDF-TrFE) 3 HaHo4acTuHKamu BaTiOo (cepenHii
pPO3Mip ~24 HM) BUSIBJIEHO HETPHUBiaJbHy TEMIIEPATyPHO-YaCTOTHY IIOBEiHKY [ieJIeKTPUYHOI IPOHMUKHOCTI: 6iJis
TeMIIEpPaTypH «3aMep3aHHsI» NojliMepHoi MaTpuli (~-50 °C) BUHUKAe Nepexif, Bif, c1abKoi 0 CUJIbHO HeJliHilHO]
3aJIEXKHOCTI, 32 IKUM cJlimye nudysHa crymindacrta 3mina (0-40 °C) i, 3anesxxkHo Bin 06'emHoi yactku BaTiOn (20-70
%), MAaKCUMYM 260 KBa3iljaTo; 4aCTOTHA JUCIEPCis Pi3KO MOCUIIIOETHCS T06IN3Y EKCTPEMYMIB, a GOTO-BIiAryK Ha
[Y-Mopynsuio Mae nepeBakHoO (POTOENEKTPUYHY, a He MiPOoesIeKTPUYHY [IpUpOoAY. 3arporoHOBaHa
(eHOMEHOJIOTiYHA MOZEJIb 3 YPAXYBAaHHSIM €KPaHYBaHHSI Ta IE€PEXPECHUX JUIOJIb-UIIOIbHUX B3a€EMO/Iii MTOSICHIOE
crioctepesxyBaHi epektu i nepenbayae BUHUKHEHHS CTaHy 3 HETaTUBHOIO EMHICTIO 32 BUCOKOI KOHIIEHTpalii

HaHO4YaCTUHOK.

Pedepar aHr1ilicbKOIO:

This work presents a comprehensive picture of defect- and size-controlled magnetic and polar phenomena in
heterogeneous nanostructured systems, ranging from oxygen-deficient perovskite-like ferrites to oxide
nanoparticles of HfoZroonOooo, polymer—-ceramic composites based on P(VDF-TrFE)-BaTiOn, and densely packed arrays c
ferroelectric nanowires. It is shown that single-phase CaFeOn nanoparticles synthesized by the sol-gel method
exhibit a pronounced temperature evolution of the saturation magnetization and coercive field, with a transition
from ferromagnetic to superparamagnetic behavior upon cooling below room temperature. Calorimetric
measurements of aqueous suspensions subjected to alternating magnetic fields of different amplitudes confirm
controllable heating losses and their relevance to magnetic hyperthermia. For ultrasmall (5-10 nm) HfoZrooonOooo
nanoparticles obtained by solid-state organonitrate synthesis, a combination of Raman spectroscopy, elemental
analysis, and X-ray diffraction reveals the dominance of the orthorhombic phase in the absence of detectable
magnetic impurities. In P(VDF-TrFE) composite films containing BaTiOn nanoparticles (average size ~ 24 nm), a
nontrivial temperature-frequency behavior of the dielectric permittivity is observed. Near the “freezing”
temperature of the polymer matrix (= -50 °C), a crossover from weakly to strongly nonlinear behavior emerges,
followed by a diffuse step-like change in the 0-40 °C range and, depending on the BaTiOo volume fraction
(20-70%), either a pronounced maximum or a quasi-plateau. The frequency dispersion increases sharply in the
vicinity of these extrema, while the photoresponse under infrared modulation is predominantly photoelectric
rather than pyroelectric in origin. A phenomenological model accounting for screening and mutual dipole-dipole



interactions explains the observed effects and predicts the emergence of a negative-capacitance state at high
nanoparticle concentrations.
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