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2. Effects of blocking and interaction in ensembles of superparamagnetic nanoparticles

Pedepar:

1. Inceprarifina po60Ta CIIpsiMOBaHa Ha BUBYEHHS BILJIMBY e(eKTiB O6JI0KyBaHHS Ta B3a€MOii HA KIHETUKY
IepeMarHiuyBaHHs aHCaM6J1iB aHI30TPOIIHUX CyllepliapaMarHiTHUX YaCTUHOK. B pobOTi MpoBeeHO KOMII'IOTEPHE
MOJIEJIIOBAaHHS T €KCIIEPUMEHTAJIbHE TOCIiI)KEHHSI IPOLECiB TepeMarHidyyBaHHs B TAKUX aHCaMOJ1s1X. BcTaHOBIEHO
B32€MO3B'SI30K LIUX €(EKTIB 3 YaCOM BUMIpIOBaHHS. MOJI€/II0BaHHS BUKOHAHO Pi3HMMU METOJaMHU, 30KpeMa
PO3pO6JIEHUM HaMU METO/IOM MOJEJIIOBAaHHS - PEKYPCUBHUM METO/IOM, MeToioM MoHTe-KapJsio Ta MeTonom
YUCJIOBOTO PO3B'S3Ky JU(PEPEHLIIMHOr0 PiBHSIHHS, 110 ONUCYE IIPOLIEC [IepeMarHiuyBaHHs B TAKOMY aHCaMOJIi.
ExcriepMMEeHTa/IbHO JOCIiIPKyBaIUCh IPaHy/IbOBaHI MIJIiBKY TUILY "(PEPOMArHiTHUI MeTaJl - AieJeKTpUYHa
MaTpuug”. Pe3ynbTaTy €KCIEPUMEHTANIBHUX JOCIIIPKEHD TIOPIBHIOIOTHCS 3 PE3YyJIbTaTaMU MOZEJOBAHHS, 10
IO3BOJIMJIO BUSIBUTH BIIUB €(eKTiB 6JIOKyBaHHS Ta B3a€MOJii Ha MarHiTHi BJ1aCTUBOCTi I'PaHyJIbOBAHHUX I1JIiBOK.
[IpoBeeHO KOMILJIEKCHE €KCIIEPMMEHTAJIbHE NOCIIIKEHHS BIIJIMBY B3a€MOZil Ha MarHiTHi, MarHiTOTPaHCIIOPTHI Ta
MarHiTOpe30HaHCHI BJIaCTUBOCTI HAHOTPAHYJIbOBAHUXILIIBOK. BUSIBJIEHO, 110 BIJIUB B3a€MOZil IPU3BOIUTD [0

(opMyBaHHS CTaHy 3 KOPEJIbOBAaHMMH HAIIPSIMKAaMU MarHiTHUX MOMEHTIB IpaHyJl - cynepdepoMarHiTHOro CTaHy,



SIKMI ICTOTHO MOJIMQiKy€e MarHiTHi BJIaCTMBOCTi FPaHyJIbOBAHOI CUCTEMU.

2. The thesis deals with the investigation of influence of the blocking and interaction effects on the timing nature
of magnetization reversal of ensembles of the anisotropic superparamagnetic particles. The simulations and
experimental investigations were conducted in this thesis. The interrelation between these effects and measuring
time has been established. The simulations were performed by different numerical methods, in particular by the
new developed modeling method (recursive method), by the Monte-Carlo method and by the method of numerical
solution of the differential equation which describes the process of magnetization reversal in such ensemble. As a
real superparamagnetic ensembles, the nano-granular films of type "ferromagnetic metal - dielectric matrix" were
experimentally investigated in this work. The comparison of results of such experimental studies with the
simulation results was performed to establish influence of blocking effects and interaction effects on the magnetic
properties of granular films. The complex experimental research of influence of interaction on the magnetic,
transport and dynamic properties of nanogranular films exhibiting isotropic positive magnetoresistance had been
conducted. It is erected that interaction influence in this film leads to formation of the state with the correlated
directions of magnetic moments of granules - a superferromagnetic state which essentially modifies magnetic
properties of granular system.
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