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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0220U103172

Jep>kaBHUH peecTpauiliHUI HOMeP: 0115U001469

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 20-08-2020

II. Etran BukoHnauus JiP
Homep erany: 5

Ha3sBa eramny: JlocifkeHHs TyHEeJIbHOTO MarHiTOOIOpPY Y TPaHyJISIPHUX ILJTiBKaX 3 OHOPiHO-OPi€HTOBAHOIO Ta

PO30PiEHTOBAHOIO aHI30TPOIII€IO.
IToyaTok eramy: 01.2019
3akiHyeHHs eTamy: 12.2019

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

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

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekT Hayku, 46, m. Kuis, KuiBcbka 06:1., 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

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

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 BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHui 00car ¢piHaHCYBaHHS (THC. TPH.): 124




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigpKeHHs CYUiJIbHUX i TPaHYJIIPHUX MarHiTHUX HAHOIUIIBOK i BOBUMIPHUX CTPYKTYP, aKTYaJIbHUX JJIS1 331124

CITIHTPOHIKMU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The study of continuous and granular magnetic nano-films and 2D structures that are urgent for spintronics tasks.

Pedepat yKpaiHCBKOIO:

[Tpoekr «JJocmiIKeHHs CYLIbHYX i TPaHyJISIPHAX MarHiTHUX HAHOILIIBOK i IBOBUMIPHUX CTPYKTYP, aKTyaJIbHUX 7151
3a/lay CHiHTPOHIKKU» posnovatuil y 2015 p. 3i CTPOKOM BUKOHaHHS 10 KiHLs 2019 p. BinnosigHo no KanenpapHoro
IJIaHY BiH OyB po30UTHUII HA 5 eTaMiB 3MICT JOCiPKeHb KOTPUX KOHIIEHTPYBaBCsI HABKOJIO TaKUX IMUTAHb SIK
OOCIiIKEHHS MarHiTo-CTaTUYHMUX i MarHiTo pe30HAHCHUX BJIACTUBOCTEN HAHOTPAHYJISIPHUX IUIBOK 3 PiI3HUMU
TUTIAaMU aHi30TPOIii TPaHyJI Ta OpieHTali€elo ii oceil Mpy KOHLEHTpallii TpaHyJI B OKOJIi Ta BUILE [TIOPOTyY NEPKOJIALLT;
MarHiTOONTHYHI JOCJiIpKeHHs 6JIM3bKO PO3TalllOBAHUX KBAHTOBUX SIM OJIHA 3 KOTPUX MICTUTb PO3YMHEHUN
MAarHiTHUI HaNiBIPOBITHUK, a Pyra HEMArHiTHUH; JOCHIIXEHHS MarHiTO-TPaHCIIOPTHUX XapaKTEePUCTUK
HaHOTPaHYJIAPHMX MArHITHUX IUIBOK B OKOJIi IIEPEXOAY YePE3 MOPIr MEPKOJIALi; JOCTIIKEHHS CYLiIbHUX
MarHiTHUX IJIiBOK 3 IIOJIOBUHHUX MeTasiB, yMOB (OPMYBaHHs iX aHi30TpoIii Ta BIIJIMBY MiAKIaAKK HA L0
aHI30TPOIIiI0; JOCIIIKEHHS TYHEJILHOIO MarHiTOOIIOPY Y I'PaHyJIsIPHUX IIIBKAaX 3 OLHOPiAHO-OPiEHTOBAHOIO Ta
PO30PiEHTOBAHOIO aHI30TPOIIIEI0 IPaHyJl. 3BUYaNHO, OJHE 3 [IEPEJIYeHUX [TUTAHb BUHOCUJIOCS SIK TOJIOBHE [1JIS1 TOTO
YU {HIIOTO €TaIly, ajie iHIli TUTaHHS TaKOX MPOOBXYBAaJIN BUBYATUCA Y el nepiof. JJaHui 3BiT MiCTUTD
BUKJIJIEHHS] OCHOBHUX P€3YyJIbTaTiB, OTPUMAaHUX 3a IIepioJi BUKOHAHHS IPOEKTY y TOMY YMCJIi i IO 5-My eTaily.
PesynbTaTt MOXYTb OYyTH BUKOPUCTAHi IIpY CTBOPEHHI (PYHKIIOHAJIIBHUX €JIEMEHTIB HAa OCHOBI HAHOTPaHYJISIPHUX
IIJ1iBOK, HAIIIBIIPOBIZHUKOBUX HAHOCTPYKTYP 3 KBAHTOBUMU IMAMU, MarHiTHYX I1J1iBOK 3 [I0JIOBUHHUX METAJIB,

[O/IQ/IBIINX NTOCTI/IKEHHSIX i B y460BOMY IIPOLIECI.

Pedepar aHIJ1iHCBKOIO:

Project “Investigation of continuous and granular magnetic nanofilms and two-dimensional structures relevant for
spintronics problems” was launched in 2015 with a deadline until the end of 2019. In accordance with the Schedule,
it was divided into 5 stages, the content of the studies of which concentrated around issues such as studies of the
magnetic-static and magnetic resonance properties of nanogranular films with various types of granule anisotropy
and the orientation of its axes at a concentration of granules in the vicinity and above the percolation threshold;
magneto-optical studies of closely spaced quantum wells, one of which contains a diluted magnetic
semiconductor, and the second non-magnetic one; studies of the magneto-transport characteristics of
nanogranular magnetic films in the vicinity of the transition through the percolation threshold; studies of
continuous magnetic films of half metals, the conditions for the formation of their anisotropy and the effect of the
substrate on this anisotropy; studies of tunnel magnetoresistance in granular films with uniformly oriented and
pink-oriented anisotropy of granules. Of course, one of the questions listed was posed as the main thing for this or
that stage, but other issues also continued to be studied during this period. This report contains a summary of the
main results obtained for the entire period of the project, including the 5th stage of the “Research of tunnel
magnetoresistance in granular films with uniformly oriented and disoriented anisotropy” with conclusions about
all stages results. The results can be used to create functional elements based on nanogranular films,
semiconductor nanostructures with quantum wells, magnetic films from half metals, in further studies and in the
educational process.

Inpexkc YIK: 548:537.611.44, 548:537.611.46

Koau TeMaTHYHHX PYyOPHK: 29.19.39
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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
ITouyaTok eramy: 01.2020
3akiHyeHHs eTamy: 12.2030

Cno>kuBayi npo,uyKuii': Incturyt Ppisuku HAH Vkpainy, IHcTuTyT Qisnku HaniBnposigHukiB HAH Ykpainuy,
dizuko-TexHiyHMN iHCTUTYT HU3bKUX TemnepaTtyp HAH Ykpainu, loHeubkuil ¢pisuxo-texHiyHumii incrutyt HAH

Ykpainy, Inctutyt marnetusmy HAH Ykpainu ta MOH Ykpainu

IlepcrieKTHBHI PUHKH: Vkpaina, 3apy6ixHi kpainu



XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
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HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€KOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHU 00OCAT IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):
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