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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BrijiuB cTaTMYHUX i AMHAMIYHUX B3a€MOJil Ha BJIACTUBOCTI 6araToyHKIiOHaJIbHUX MaTepiasiB pi3HOI pO3MipHOCTI

i nedexTHOCTI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Influence of static and dynamic interactions on the properties of multifunctional materials with different

dimensionality and structure imperfection

Pedepat yKpaiHCBKOIO:

3BiT npo HJIP:384 c., 165 puc., 32 Tabnuui,471mxepesno. Meroro HJIP € Bu3HaueHHs MeXaHi3MiB yIIpaBiliHHS pi3HUMU
BJIACTMBOCTSIMU 0araToQyHKLiOHaJIbHUX MaTePiajliB Ta BCTAHOBJIEHHS PE>KAMIB IIPOSIBY KOPUCHUX BJIACTUBOCTEN
HeOoOXiIHUX 1151 BAKOPUCTaHHSI Jlialla30Hax TeMIIepaTyp, TUCKIB Ta 1oJiB. MeToo HJIP TakoXX € KOHCTPYIOBaHHS Ta
CHHTE3 HEOOXIHUX IJ1s1 IPAKTUYHOTO 3aCTOCYBAaHHS MaTepiasiB, OTpMMaHHS QYHKLIOHAIBHUX IITYYHUX CTPYKTYP
Ta po3po0OKa yCTAaTKyBaHHSI [1JIs1 IPOBEIEHHS BiJIIOBiIHUX €KCIIepUMEHTAIbHUX AOCIiIpKeHb. B po6oTi 6ys10
BM3HAYEHO BILJIMB CTPYKTYPH, NIPYKHUX, MaTHITHUX Ta €JIEKTPOCTATUYHUX B3a€EMOZIM, a TAKOXK IUHAMIKM
KPUCTaTiYHUX I'PATOK B 3pa3Kax pi3Hoi AedeKTHOCTI, po3MipiB i pO3MipHOCTI Ha €JIEKTPOHHUII CTAaH MarHiTHUX iOHIB
0araToyHKIiOHAJIbPHMX MaTepiaiB, a TAKOXK BIUIMB CTAaTUYHUX i IMHAMIYHMX B3a€EMO/iil pi3HOro XapakTepy Ha
B32€MO3B'SI30K i MOXJIMBICTb KEPYBAaHHS BJIACTUBOCTSIMU TaKUX MaTepiaiiB. B pe3ysbTari Oyv BUsiB/IEH]
0CO06JIMBOCTi (POPMYBAHHS TUX U iHIIMX BJIACTUBOCTEN B 3pa3Kax OJIHAKOBOTO CKJIaZly, ajle Pi3HUX pO3MipHOCTEH i
IeeKTHOCTI, sIK TO: 00'€eMHi 3pa3KHy, [IJIiBKY, HAHOCTPYKTYPOBaHi MaTtepiasnu, 6e3nedekTHi i jedekTHi 3 gedexramu
pi3HUX po3MipiB i pi3HOI Ipupoau. 3ycus O6yin CIIPSIMOBaHI Ha AOCIIIIPKEHHS. MOJIEKYJIIPHUX CIIOJIYK, CIIOJIYK 3
riraHTCbKMM MarHiTOPe3UCTUBHUM e€(EeKTOM, MyJIbTU(EPOiKiB, METAMArHEeTiKiB i KOMIIO3UTIB, 3MiHU BJIACTUBOCTEN
SKUX 3yMOBJIEH] 3MiHOIO €JIEKTPOHHOTO Ta BaJIEHTHOI'O CTaHIB iOHIB Ta IMHAMIYHVMU i CTATUYHUMU B3aEMOIISIMU
MDX pi3HOCIiIHOBUMM Ta Pi3HOBAJIEHTHUMU iOHAMU i iXHIM JIiraHAHUM OTOYEHHSM. [I0 TaKuxX MaTepiaiB
BiZJHOCATbCS MOJIEKYJISPHI CIIOJIYKY, SIKi MiCTSTh iI0HUA IBOBAJIEHTHOTO 3aJ1i3a, [IEPOBCKITH i IIIiHE], SIKi JOIIOBaHi
iOHaMU pi3HOI BaJIEHTHOCTI y A i B miarparkax, IiiBKy Ha pi3HUX MiAKIIaAKAX PI3HOrO CKIAAy i TOBIIUHY,
HaHOMaHraHitu. B pamkax HJIP 6yiu cuHTe30BaHi pi3HOMaHITHI MaTepiany i 6ysu [poBeieHi KOMILJIEKCH
€KCIIEpUMEHTAJIbHI Ta TEOPETUYHI AOCIIiTIPKEHHS MarHiTHUX, €J1IeKTPOIPOBiIHNX, PE30HAHCHUX, ONITUYHUX i
CTPYKTYPHHUX BJIACTUBOCTEH 3a3HAYEHUX BUIIE MATepPiajiB, a TAKOX 0yJI0 BUBYEHO 3MiHM BJIACTUBOCTEN IIPU 3MiHi
He TiJIbKM TaKMX 30BHIlIHIX (PAKTOPIB SIK TEMIIEPATypa, MarHiTHe 10Jie, TUCK, OIITUYHE ONIPOMiHEHHS, a 1 IpU 3MiHi
PO3MipiB 06'€KTiB JOCIIIKEHb - 10 HAHOMETPOBUX, PO3MiIPHOCTI - 10 OOHOMIPHHUX, a TAKOX 1e(DEKTHOCTI,
3YMOBJIEHOI pPi3HUMU MeToAaMU ii yTBOpeHHSs1. Pe3ysibTaTu JOCiI>)KeHb JO3BOINIM OTPUMATU 3HAHHS 1[O/I0 BILJIMBY
CTaTUKO-AMHAMIYHUX B3a€MO/Iill Ha BJIACTUBOCTI 6araTo(pyHKIiOHAIbHUX MaTepiasliB i MO>KJIMBOCTI KEPYBaHHS
LIMMU BJIACTUBOCTSMU. BOHM TaKOX [O3BOJISIOT TPOTHO30BAHO OTPMMYBATU WITY4YHi CTPYKTYPU 3 HaIlepes,
33/laHMMU NIapaMeTpaMu. Pe3ysibTaT AOCiIPKEeHb [IPeICTaBISI0Th iHTepec AJ1s1 CleliaicTiB B 06s1acTi Pisuku
(pa30BUX NIEPEXOIiB, BUCOKUX TUCKiB, MarHiTHUX SBUIL, TEPMOIMHAMIKY i PiznyHO] XiMmii. Pe3ysbrat MOXyTb OyTU
BUKOPUCTaHI B KOHCTPYIOBaHHI MiKPOEJIEKTPOHHUX IIPUCTPOIB, B KOMIT'IOTEPHUX TEXHOJIOTIAX, @ TAKOXK B IIPUCTPOSIX
KOJIbOPOBOTO 300pakeHHs! i moMiHecueHTHUX npuctposix. EJJEKTPOHHI CTAHU, ®A30BI [IEPEXO/IU, CITIH,
MATHITOPE3ICTUBHUN EPEKT, METAMATHETUKU

Pedepar aHIJIiHCBKOIO:

Report about the scientific research work: 384 p., 165 Figs., 32 Tables, 471 ref. The aim of the scientific research
work (SRW) is determination of mechanisms controlling different properties of multifunctional materials and
determination of regimes for useful properties in temperature, pressure and field ranges necessary for using.
Construction and synthesis of materials necessary for practical using, obtaining functional artificial structures and
design of equipment for corresponding experimental researches are the aims of SRW too. During this work, it was



detected the influence of structure, elastic, magnetic and electrostatic interactions, crystal lattice dynamics in
samples having different presence of defects, sizes and dimensionality on the electron state of magnetic ions in
multifunctional materials and the influence of different static and dynamic interactions on intercommunication
and control of these materials properties. As the result, it was determinate the features of forming of different
properties in samples having the same composition but different dimensionality and presence of defects, to wit:
volume samples, films, nanostructured materials, defectless and with different on size and feature defects. The
objects of studies were molecular compounds, compounds with the gigantic magnetoresistive moment,
multiferroics, metamagnetics and composites. Their property changes are depend on change of electron and
valence states of ions and dynamic and static interactions between ions with different spins and valence and their
ligand surroundings. Such materials are molecular compounds containing divalent iron ions, perovskites and
spinels doped by different valence ions in A and B sublattices, films on different composition and thickness bases,
nanomanganites. In the limits of the work different materials were synthesized and complex experimental and
theoretical studies of magnetic, electrical conducting, resonance, optical and structural properties of above named
materials were carried out. Also as well a property changes with the change not only external factors such us
temperature, magnetic field, pressure, optical irradiation, but with change of the object size (to nanometers),
dimensionality (to one-dimensional) and presence of defects having different feature were studied too. The
research results give knowledge about influence of static-dynamic interactions on multifunctional materials
properties and possibilities for control these properties. They allow obtaining artificial controlled-parameter
structures. The research results are of interest for experts in fields of phase transition physics, high pressures,
magnetic phenomena, thermodynamics and physical chemistry. The research results can be used in design of
microelectronic devices, in computer technologies and in color picture and luminescence devices. ELECTRON
STATES, PHASE TRANSITIONS, SPIN, MAGNETORESISTIVE EFFECT, METAMAGNETS.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

HaszBa HTII yKpaiHCBKOIO: Brumms CTaTMYHUX i AMHAMIYHNX B3a€MOZLii HA BIACTUBOCTI

6araToyHKLiOHAJIbHMX MaTepiaiB pi3HOi pO3MipHOCTI i fepeKTHOCTI

Ha3zpa HTII aurJi#icbKo¥0: Influence of static and dynamic interactions on the properties of multifunctional

materials with different dimensionality and structure imperfection

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'any3s 3acTocyBaHHs: 73.10.1 locifkeHHs: Ta PO3POOKH B rajysi IPUPOAHIYNX HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: HaykoBo-TexXHIYHOIO NPOYKIIEI0 TPOEKTY € OTPUMaHi GyHIaMeHTabHi 3HAHHSL: 110 IPUPOJ]
CTaTUYHUX i JVHAMIYHUX B3a€MOJiM B MaTepiasax 3 riraHTCbKUM MarHiTOOIOpOM, B MOJIEKYJIIPHUX MarHeTHKax i B
KOMIIO3ULIITHMX MaTepiajax ; 1o iX BIIJIMBY Ha BCTAHOBJIEHHS €JIEKTPOHHUX i CIIIHOBUX CTaHIB B LMX MaTepianax; 1o
(hOpPMYBaHHIO KOPUCHUX BJIACTUBOCTENB HUX.Pe3yIbTaTOM BUKOHAHHS [TPOEKTY € TAKOK PO3BMHEHHS METO/IiB
OTPMMAaHHS Ta OTPUMAaHHS HOBUX 3Pa3KiB MOJIEKYJISIPHUX MarHeTHKIB; KEPaMiYHUX, [IOPOLIKOBUX, IIJIiBKOBUX Ta
HaHOPO3MIipPHUX MAarHETOPE3iCTUBHUX MaTepialiB, SIKi BAKOPUCTOBYBAJIMCH fK [1JI1 BAKOHAHHS JAHOTO IIPOEKTY, TaK i

OaraTbmMa HAyKOBUMU J1a060paTOpissMu YKpaiHu i 3aKOPAOHHUX [IepKaB.
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
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OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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