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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U103849

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0120U101217

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peectpamnii: 25-02-2021

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnifxkeHHs BIJIMBY PO3MIpHUX €(eKTiB Ta MarHiTOeJIeKTPUYHOTO 3B'I3Ky Ha esleKTpodiznyHi Ta

MAarHiTOEJIEKTUYHI XapaKTePUCTUKU HAHOCUCTEM Ta BUBYEHHS M€3aHi3MiB IIPOBIIHOCTI B HUX.
IToyaTok eramy: 01.2020
3akiHYyeHHs eTamy: 12.2020

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS: npocnekt Hayku, 6yz. 46, M. Kuis, Kuiscbka 0671., 03680, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445251220, 380445251589

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kog, 3a €EIPTIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442350981, 380442262341, (044) 239-66-72, 2343243, www.nas.gov.ua

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuyHHi 06car ¢piHaHCyBaHHS (THC. IpH.): 1740.149




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HosiTHi MaTepianu 115 3aa4 HAaHOEJIEKTPOHIKY, CETHETPOHIKY Ta CIIHTPOHIKY i IX TOCIiIKEHHS.

Ha3sBa po6oTH aHIJIilICbKOIO:

New materials for the problems of nanoelectronics, ferroelectronics and spintronics and their researches.

Pedepar yKpaiHCBKOIO:

[epummit eTan NpoOEKTy BKIIOYAE AOCIIIPKEHHS 36PHUCTUX MarHiTHUX MIKpO- Ta HAHOKOMITIO3UTIB, BKJIIOYAI04X
MarHiTHi eactomepu. OCHOBHI Pe3yJIbTATU 3 LbOTO MUTAHHS OINKCaHi B PO3xii 2 3BiTy micys Beryny, koTpuii €
"po3pin 1". Po3nin 3 3BiTy IpUCBsIYEHUI €J1eKTPOIPOBiTHOCTI KOMIIO3UTIB 3 ByIJleLeBUMU HAaHOTPYOKaMu Ta ix
BJIACTMBOCTSIM 3JIEXKHO Bifi MaTpulli. BuByanu BIiuB (pepOMArHiTHOI JieJIeKTPUYHOI IiAKIAKKU 3 OJHOTO GOKY
rpaeHOBO] IJTiIBKY Ta CETHETOEJIEKTPUKA 3 {HIIIOTO Ha MIPOBiAHICTE MOHOWAPY rpadeHa. OCHOBHUI 3MICT LUX
IOCJIiIPKEHb ONMCAHW y po31iJii 4. BOHM [TOKa3yI0Th MOKJIMBICTb CTBOPEHHS HA OCHOBI IIbOTO IIPUCTPOIB AJI
06po6ku iHpopMallii 3 BUCOKOIO IPOAYKTUBHICTIO. JJOCiIKEHHSI HU3bKOPO3MiPHUX CUJIPHO MarHiTHUX MaTepiais
Ta iX HeJIiHIMHUX BIACTUBOCTEN, 30KpeMa THUX, 10 CTOCYIOThCS JOMEHHOI CTPYKTYPH, Ta YIPABJIiHHS HUMU 32
IIOIIOMOT0I0 3MiHM MarHiTHUX MOMEHTIB €JIEKTPUYHUM CTPYMOM, CIIPSIMOBaHI Ha CTBOPEHHS [IPUCTPOIB 17is
TIPaKTUYHOTO BUKOPUCTAHHS. IX pe3y/ibTaT onucaHi B po3fizi 5. V posfisi 6 npencTapieHunii aHasmi3 3aCTOCyBaHHs
0OMIHHOI B3aeMOJji BiZIbHMX HOCIiB 3 MarHiTHUMM i0HaMH B IIEPIIOMY HaOJIMKEHHI Teopii 30ypeHb 1151
IIPOrHO3yBaHHS (PEPOMArHiTHOTO BIOPSIKYBAHHS MArHiTHO 3MilllaHMX HaMiBIIPOBIIHUKIB Ta PO3IJIsIAy Tiei 5k
npo6semMu B HabJMKeHHs HenpsiMoi o6MiHHOI B3aemoyii RKKY, 1m0 iHIyKy€eTbCS HOCISIMU CTPYMY MiXK MarHiTHUMU
iOHaMy, y IbOMY HaIiBIIPOBiZHUKOBOMY TBEPIOMY PO34MHi. Pe3ysibTaTy HOCATh IE€JAarorivHui xapakrep. PUCYHKH
Ta opMyJI KOKHOTO PO3[isTy MaloTh "MOABINHY" HyMepaliito, Tun "N.M", ne N - Homep po3ziny, a M - Homep
BiZINOBiIHOTO 06'eKTa (MaIOHKA, (popMysn) y po3aisni). OTpuMaHi mif yac NpoeKTy pe3yabTaTy MOXYTb OyTH
BMKOPUCTaHi /1151 CTBOPEHHSI QYHKIIIOHaJbHUX €JIEMEHTIB Ha OCHOBI HAHOT'PaHYJISIPHUX IIJIiBOK, 30Kpema 1Jj1sl
MAarHiTHOI rineprepmii, MarHiToesacToMepiB Ta IPUCTPOIB, 10 BUKOPUCTOBYIOTh CETHETOEJIEKTPUYHI CTIIOYKH, AJIS
NOJAbIINX NOCHiIKeHb B IHCTUTYTI (isuku HAH Ykpainu Ta iHImMX HayKOBUX LieHTpax YKpaiHu. Marepianu 1poro

IOCJiIKeHHsI OyJIu OIy06J1iKoBaHi B 7 HAYKOBUX CTATTSIX.

Pedepar aHr1ilicbKOIO:

The first stage of the project includes studies of granular magnetic micro and nanocomposites, including magnetic
elastomers. The main results on this issue are described in section 2 of the report, after the Introduction,
numbered as "section 1". Section 3 of the report is devoted to the electrical conductivity of composites with carbon
nanotubes and their properties depending on the matrix. The effect of a ferromagnetic dielectric substrate on one
side of a graphene film and a ferroelectric on the other on the conductivity of a graphene monolayer was studied.
The main content of these studies is described in Section 4. They show the possibility of creating, based on this,
devices for processing information with high performance. Studies of low-dimensional strong magnetic materials
and their nonlinear properties, in particular those related to the domain structure, and their control by changing
the magnetic moments by electric current, are aimed at creating devices for practical use. Their results are
described in Section 5. Section 6 presents an analysis of the application of the exchange interaction of the free
carriers with magnetic ions in the first approximation of perturbation theory to predict the ferromagnetic ordering
of magnetically mixed semiconductors and consideration of the same problem in the approximation of the indirect
RKKY exchange interaction which are inducing by the carriers of current between mgnetic ions, in this
semiconductor solid solution. The results are pedagogical in nature. The results obtained during the project can be
used to create functional elements based on nanogranular films, in particular for magnetic hyperthermia,
magnetoelastomers, and devices using ferroelectric compounds, in further research at the Institute of Physics of
NAS of Ukraine and other research centers in Ukraine. The materials of he research were published in 7 articles.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTII ykpaiHCBKOIO: HoBa MeTo/MKa XapakTepusarii aHcam6I1iB MarHiTHUX rpaHyJl 3 OPiEHTOBAHOKO a60
He OPi€EHTOBAHOIO aHi30TPOIIi€I0 OJHOBICHUX HAHOYACTUHOK, MATHITHUX BJIACTUBOCTEN HAaHOTPaHYJISIPHUAX
dbepomarHiTHUX IJTiIBOK, HOBI [aHi Ipo MeXaHi3MM MarHiTHOi aHi3oTpomii B 1i1iBKax criasiB ['eficiepa Ha pizHUX
nifiKnaaKax, HOBi JaHi PO eHepreTUYHi CTaHU Y TYHEJIbHO-3B'513aHMX KBAHTOBUX SIMax, JaHi IPO MarHiTo-
iHAyKOBaHY aHi30TPOIIIIO Y MarHiTOEIaCTUKAX, HOBI IaHi PO TYHEJIbHUI MaTHITOOIIP y PaHyISPHUX MArHiTHUX

IJIiBKAX 3 NIEPIEHIVKYISPHOIO aHI30TPOIII€IO.

Ha3zpa HTII aHrsi#icbKo10: New technique for characterization of magnetic granule ensemblies with oriented
or non-oriented anisotropy of uniaxial nanoparticles, magnetic properties of nanogranular ferromagnetic films,
new data on the mechanisms of magnetic anisotropy in films of Heisler alloys on different substrates, new data
about energetic states in the tunnel-bonded quantum wells, data about magnetically induced anisotropy in
magnetoelastics, new data on tunneling magnetoresistance in granular magnetic films with perpendicular
anisotropy.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'asy3s 3acTocyBaHHs: 72.19

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: IMokazano, mo npu HaMarHivyBaHHi rpaHyJISIPHUX MJTiBOK 3 TIEPIIEHAMKYIISIPHOIO aHI30TPOIIIE0
rpaHyJ1 epexif Bif 6araTogoMeHHOro cynepdepaMarHiTHOro CTany 1o OGHOPITHOTO BilOyBA€THCS KPUTUIHO i
BEJIMYMHA KPUTUYHOTO I0JI5 3aJIEXKUTD Bif KyTa HaXWily M0JIsl. Y TOABIMHUX HAMiBIPOBIJHUKOBUX KBAHTOBUX IMaXx
CIIOCTEPE>KEHi IIPOSIBU 3MIlllyBaHHS CTaHiB IPSIMOTO i HEIIPSIMOTO €KCUTOHA BKa3aHOTO TUITY B OKOJIi IIEPETHHAHHS
MAarHiTOIOJILOBUX 3aJIEXKHOCTEN IX eHepriit. OTpuMaHi HOBI [aHi 040 HU3bKOII0JIbOBOIO TO3UTUBHOIO
MarHiToonopy B cepii HaHOrpaHyJsIpHUX I7IiBOK Co y i30st0t04ii MaTpuLi Al20n npu BMiCTi HAHOTPaHyJ y IIiBKaXx,
6J113bKOMY [10 TIOPOTy NepKoJiaLii. JJocigykeHi B1acTUBOCTI MarHiTHOI aHi3oTporii y enitakcifiHux niiBkax Co2Fe-
Ge JocninxenHs mniBok Co2Fe-Ge BakJIMBi OCKiIbKY (PePOMArHiTHi IJIiBKU LIbOTO CIIaBy ['eficiepa MOXYTb OyTU
«TIOJIOBUHHMMMU METaJlaMi» TIOJISIPU30BAHMMM 110 CIIiHy. BusBieHo eekTt 610KyBaHHS 30aTHOCTI YaCTUHOK
MarHiToakTuBHUX esacTomepiB (MAE) 3minyBaTucs mif, i€lo MarHiTHOTO I10J1s1 IPU TeMIIePaTypi OTBepiHHS

marpuli. Pe3ysabTaTu IepCleKTUBHI AJ151 PYHKLIOHAJIbHUX BUKOpUCTaHb MAE.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npunuunoBo HOBOI mpoyKIiii (MaTepiasis,

TEXHOJIOTI} TOIIO) 1J151 3a6€e3M1eYeHHs] €KCIIOPTHOrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnyius HTII Ha moBKiJjs:
BnpoBamykennst HTII: He snposamxeno
ITpakTuyHa peasnizanis HTII
IToyaTok eramy:
3aKiHYeHHs eTamy:

Cno>kuBayi npo,uyKuii': HaykoBi iHcTuTyTM HAH YKpainu Ta iHImmMx KpaiH i BUIlLi HaBYasIbHi 3aKknagy QisuuHOro

i dpizuKo-TexHiYHOrO Npodisnio
IlepcneKTHBHI PHHKHU:

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTtkoBa iHdpopmamist:
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