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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19.37

Tema guceprauii:
1. MarHiTHi ¢a3osi nepexonu Ta esieMeHTapHi 30ypeHHs y HAaHOCUCTeMax i3 JalbHOIIEI0

2. Magnetic phase transitions and elementary excitations in nanosystems with long-range interactions

Pedepar:

1. Incepraniiina po60Ta CIIpsSIMOBaHa HAa BUBYEHHS BIIJIMBY JUIIOJIBHOI Ta IPYKHOI B3a€MOZi, @ TaKOXX Pi3HUX BUJIIB
HenpsIMOro o6MiHy Ha peopieHTaliliHi (a30Bi nepexonu i CiHOBY JUHAMIKy B HAHOCUCTeMaX. BibmicTb
POS3TJISIHYTUX TYT MOZEJIeH MiANafaoTh il BU3HAYE€HHSI MAaTHOHHUX KPUCTAJIiB, BUBUYEHHS SIKUX MIPENICTABIISIE HOBY i
[IEPCIIEKTUBHY rajly3b HaHOMarHeTu3My. Y guceprauii Besimka yBara npuiiaseTbCcs 3B'93Ky TEOPETUYHUX
IOCTIiIKEHD 3 iX eKCIIEePUMEHTAJIbHOIO allpo0alli€lo BilOMUMU €KCIIEPUMEHTAIBHUMU METOAAMU: OPiIO€HIBCbKUM
PO3CIiSIHHSIM CBiTJIa, METOLOM (PEPOMAarHiTHOrO Pe30HAHCY i pO3CisIHHSIM HEUTPOHIB Y pe4oBuHi. [JoBeZeHo, M0 1S
IBOXIIATPAaTKOBUX JIETKOIJIOIMHHUX JBOBUMIPHUX aHTU(PEPOMArHeTUKiB Ta GEepUTiB, 6JIM3bKUX 10 TOUKU
KOMIIEHCAllil, MOXKe iCHYyBaTU CIIPaBKHIll NabHIiN NOPSAOK. PO3IJISIHYTO €(EKT, 10 BUHUKAE 32 PaXyHOK
JJIbHOZi0Y0I YACTMHU AUIIOJIBHUX CUJI Ta B3aeMogil [I3snommnHcbkoro-Mopis. [IpencrasieHo Teopito MarHiTHOI

IAHAMIKM PiJKO3€MEJIbHUX MArHiTHUX IUIBOK i yCHilIHE 3aCTOCYBaHHS L€l Teopii A0 MIaHyBaHHS, 30iICHEHHS 1



[IOSICHEHHS PEe3YJIbTATIB EKCIIEPUMEHTY 3 HENPY>KHOT'O PO3CiIHHA HENTPOHIB. 3alIpOIIOHOBAHO TEOPIIO, 110 ONUCYE
CITiH-XBUJIbOBI 30y>KeHHS B LOBrux GpepoMarHiTHUX HaHOAPOTax IIpencTaBieHo TEOPeTUYHUN aHali3
pepieHTaniiHoOro (pa3oBoOro rnepexojy, EKClepruMeHTaIbHO BUSBJIEHOTO B YIIOPSIKOBAaHUX F€KCaroHaJabHUX
HaJArparkax epMasioeBux IpoTiB. [JoBeeHO, 0 JaHUM [epexi] Mae MiclLie 3aBIsKU JUIIOJIbHIA B3a€MOIT MixK
IpoTamu. BCTaHOBIIEHO, 1O L€ Nepexif, IepIIoro poay. .3HaiAeHO 3aKOH AUCIIEPCii CIIIHOBUX XBUJIb, SIKi, 3aBISKU
IWIOJbHIN B3aeMOJi, OMUPIOIOTHCS B3TOBX Pi3HUX HAIPSIMKIB YIIOPSIKOBAaHUX I'PAaTOK HaHOCeEP.

2. Thesis is aimed on study the effect of the dipole and elastic interactions, as well as various kinds of indirect
exchange on the reorientational phase transitions and spin dynamics in nanosystems. Many of the models
discussed here satisfy the definition of magnon crystals, which presents a new and technologically forward-
looking industry of nanomagnetizm. The thesis focuses on theoretical studies and the connection between theory
and experimental testing of the theoretical results by the available experimental techniques: Brillouin light
scattering, ferromagnetic resonance, and the method of neutron scattering in the material. It is proved that for
two-sublattice easy-plane two-dimensional antiferromagnets, and ferrites close to the point of compensation, a
true long-range order can exist. The influence on this effect of long-range part of the dipole forces and the
Dzyaloshinskii-Moriya interaction is investigated. The theory of the dynamics of magnetic rare-earth multilayer
and the successful application of this theory in planning and explaining the experiments on inelastic neutron
scattering is presented. A theory describing the spin-wave excitations of long cylindrical ferromagnetic nanowires
is developed. Theoretical analysis of the phase transition, experimentally observed in the ordered hexagonal
superlattice of permalloy wires proves that it occurs due to dipole interaction between the wires. It was also
proved that it is a first-order transition. The dispersion laws for spin waves propagating due to dipolar interaction
along different directions of ordered arrays of nanospheres are calculated.
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