O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0218U001235

Jep>kaBHUH peecTpaniliHuil HOMeP: 0113U001672

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpauii: 26-01-2018

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: J[ocnifkeHHs] MarHiTO-CTaTUYHUX, MAarHiTO-PE30HAHCHUX | MATHITO-TPAHCIIOPTHUX BIACTUBOCTEN

MAarHiTHUX KPUCTaJIiB i KBAHTOBUX PO3MIPDHUX CTPYKTYP Ha iX OCHOBI.
IToyaTok eramy: 01.2013
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (ado ITIB ¢izuyuHOi 0c00H): IncTuTyT disnkun HAH
YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 525-12-20

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: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442396594, 380442343243

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

dakTuyHMi 06car ¢piHaHCYBaHHS (THC. IPH.): 3738.7




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHsT MarHiTO-CTaTUYHUX, MarHiTO-pe30HaHCHUX i MarHiTO-TPAHCIIOPTHUX BJIACTMBOCTEN MAarHiTHUX

KPUCTAaJIiB i KBAHTOBUX PO3MIPHUX CTPYKTYP Ha iX OCHOBI.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The researches of magneto-static, magneto-resonance and magneto-transport properties of magnetic crystals
and quantum dimensional structures on their basis.

Pedepat yKpaiHCBKOIO:

JocinKeHo MarHiToorip y rpyIi HaHOTpaHyJISIPHUX IJ1iBOK i3 pisHuM BMicToM Co Bin 39.5 o 60 m.o. %y
HenposigHii marpuui AI20n npu Temneparypax 190 ? T ? 300 K. I'panysnu ky6iunoro Co Manu cepeniHiil po3Mip B
okoJii 6 HM. BoHy, y cepelHbOMY Masld BUTSTHYTY GOPMY y HaNPSIMKY HOpMaJli 10 IOBEPXHi IJIiBKY, 11O
IIPU3BOIMIIO IO MOSIBU B HUX "MEPIEHIUKYJISIPHOI" BifHOCHO IJIOIMHM IIiBKM MarHiTHOI a”izorpomii. I'panynn
MaJly JieJeKTpPUYHY O00JIOHKY, TaK, 1[0 MiXK HUMU HE BUHMKAJIO €JIEKTPUYHOI IIPOBiHOCTI HaBiTh NP iX
KOHTAaKTyBaHHi 3rafjlaHnMy 060710HKaMU. [1opir es1eKTprYHoi NepKoJIsLii, KoM KOHTAKTYBaHHS PaHyJl Bif0yBanocs
BXe iX MeTaJleBUMU OCEPASIMHU, criocTepiracs npu BmicTi Co 60 m.1. %. [1pu 6inbaioMy BMIiCTi IPOBiAHICT MJIBOK Y
iX MJIOIIMHI Pi3KO 3pocTasna. 3 BUMIPiB MarHiTOCTaTUYHMX BJIACTUBOCTEN i MarHiTHOrO KOHTPACTy aTOMHOI CUJIOBO]
Mikpockoriii (AFM) BcTaHOBJIEHO, 1110 3pa3ku 3 BMicToM Co, 10 HabamxaeTbes 10 60 M.11.%, nepebyBaloTs y
cynepdepoMarHiTHOMy CTaHi 3 CyliepIOMEHHOIO CTPYKTYpoIo. 3 BUMipiB marHironopy npu T=300 K BusiBneHo, 110
175 BMicTy Co 56.5 M.J1. % Ha 3a71€eXKHOCTI OIIOPY Bifl MAarHiTHOTO I10JIs1, HA TJIi 3araJIbHOrO 3MEHILIEHHS OIIopY i3
POCTOM abCOJIIOTHOI BEJIMYMHU MArHiTHOTO I0JIs1, B OKOJIi MaJIMX 3HaY€Hb I10J151 BUHUKA€E BHECOK 3 [I03UTUBHUM
MarHiToonopom. Liei1 BHECOK Mae Miclie Jiviie AJ1s1 IPUCYTHOCTI NIPOEKLii HaMarHiyyBaHHS y IUIOLIMHI IJIiBKU.
CnocrepexyBaHi 3a71€XKHOCTi 0OrOBOPEHi Ha OCHOBI IIOPIBHSIHHS 3 PaHillle PO3BUHYTOK MOJEJLII0 TIO3UTUBHOTO
MarHiToomnopy Ta ii po3BUTKOM. JI711 aHCaMO6J110 HAHOTPAHYJIIPHUX OJJHOJOMEHHUX HAHOYACTUHOK 3
[EePIIEeHIUKYJISIPHOIO aHI30TPOII€I0 IPOBEIEHO TEOPETUYHMI PO3PaXyHOK KYTOBOI (Bifl, HAXWJIy MarHiTHOTO MOJISt 10
oci aHi3oTporii, napasesbHOi HOpMaJli 10 IJTiBKY) 3aJ7I€XKHOCTI KOEPLUUTHUBHOCTI [1J11 BUNAIKIB MIOJIS1 aHI30TPOIii
MEHIIOTO i Gi/IBIIOrO 32 MAaKCUMAaJIbHE MOJKJIMBE 110JI€ PO3MarHidvyBaHHS, KOTPE JOCATAE€TbCS [TPU HAMIPSIMKY
MAarHiTHUX MOMEHTIB BCiX YaCTMHOK B3[OBX HOpMaJli 10 IUIiBKY. 3HANEHi BiIMiHU BiJl KyTOBUX 3aJIEXKHOCTEU MEXK
CTiMKOCTi HEPIBHOBaKHOTO HaMarHivyBaHHS TaKoi IIJIiBKA. BCTaHOBIJIEHO, IO Y BUNIAJKY, KOJIU 110JIE
NepHeHIUKYIISAPHOL aHI30TPOIIIi IIJIIBKY [TEPEBULILYE MAaKCUMAaJIbHE MOKJIMBE I10JI€ PO3MAarHivyBaHH, IPU BEJIMKUX
BiIXMJIEHHAX HANIPSIMKY HaMarHidyBaHH4 BiJl HOpMaJli [0 IJIiBKY, JiJISIHKA 3aJIEXKHOCTI HAMArHiYeHoCTi Bif,
30BHILIHBOTO I10JIS1 3 HEOJAHOPIAHOIO OPi€HTAlli€l0 MarHiTHUX MOMEHTIB I'PaHyJl Ma€ YaCTUHU i3 6e3ricTepe3aucHUM
PIBHOBa)XHUM CIIiBBIIHOLIEHHAM KiJIbLKOCTEN I'PAaHyJl, HAMArHiYeHUX Y ABOX Pi3HUX HAINPAMKAX i ricTepe3ucHy
YaCTHHY 3 HEPiBHOBXXHUM CIIiBBiIHOIIEHHSIM LUX KislbKOCTeN. [1py ibOMY, Ha [€pexofii MK BKa3aHUMU
YaCTMHAMU CIIiBBiJHOIIEHHS KiJIbKOCTI IPaHyJI 3 PI3HUMU OPi€HTaLliIM1 MOMEHTIB TPMMAETbCS HE3MIHHVM B
[IEBHOMY iHTepBaJli MarHiTHUX MOJIiB. Pe3yJIbTaT MOXYTb OYTH BUKOPUCTAHI NP CTBOPEHHI IPUJIAIiB CIIIHTPOHIKU
3 BUKOPHUCTAHHSIM IIJIiBOK 3 EPIEHANKYJISIPHOIO aHI30TPOIIE0, @ TAKOXK IIPU PO3POOLi (PYHKLIOHATBHUX €JIEMEHTIB
Ha OCHOBI HAaHOTPaHYJIIPHUX IL1iBOK, KpiM TOro, BOHM MOXYTb OyTH BUKOPUCTAHHI B yuOOBOMY IIPOLIEC 117151 OIIUCY
IIPOLIECiB IEpEMarHiuyBaHHs HAHOTPAHYJISIPHUX IUIBOK i Ipy iHTepnpeTalii NOHATTS "cynepdepomarHeTusm”

HaHOCTPYKTYP.

Pedepar aHIJIiHCBKOIO:

The magnetoresistance in a group of nanogranular films with different Co contents from 39.5 to 60 m.f. % has
been studied in nonconducting Al20n matrices at temperatures 190 ? T ? 300 K. Cubic Co granules had an average
size near 6 nm. They, on the average, had an elongated shape in the direction of the normal to the surface of the
film, which led to the appearance of a magnetic anisotropy perpendicular to the plane of the film. The granules had



a dielectric shell, so that there was no electrical conductivity between them, even when they were contacted by
said shells. The threshold of electrical percolation, when the contacts of the granules occurred already with their
metal cores, was observed at a Co content of 60 m.f. %. With a larger content, the conductivity of the films in their
plane increased sharply. From measurements of magnetostatic properties and magnetic contrast of atomic force
microscopy, it is established that samples with a Co content approaching 60 m.f.% are in a superferromagnetic
state with a superdomain structure. From measurements of the magnetoresistance at T = 300 K, it was found that
for a Co content of 56.5 m.f. % in the dependence of the resistance on the magnetic field, against the background
of a general decrease in resistance with an increase in the absolute value of the field, a contribution with a positive
magnetoresistance arises, in the vicinity of the small values of field. This contribution occurs only for the presence
of a projection of magnetization in the plane of the film. The observed dependences are discussed on the basis of a
comparison with the previously developed model of the positive magnetoresistance and its development. For an
ensemble of nanogranular single-domain nanoparticles with perpendicular anisotropy, a theoretical calculation of
the angular dependence of the coercivity (from the slope of the magnetic field to the anisotropy axis parallel to the
normal to the film) is made for the cases of the anisotropy field of the smaller and larger of the maximum possible
demagnetization field, which is achieved by directing the magnetic moments of all particles along the normal to
the film. The differences from the angular dependences of the stability boundaries of nonequilibrium
magnetization of such a film are found. It is established that in the case when the field of perpendicular film
anisotropy exceeds the maximum possible demagnetization field, for large deviations of the magnetization
direction from the normal to the film, the region of dependence of the magnetization on the external field with an
inhomogeneous orientation of the magnetic moments of the granules has parts with a hysteresis-free equilibrium
ratio of the amounts of granules magnetized in two different directions and a hysteresis part with a
nonequilibrium ratio of these quantities. In this case, at the transition between the indicated parts, the ratio of the
number of granules with different moment orientations remains unchanged in a certain interval of magnetic fields.
The results can be used to create spintronics devices using films with perpendicular anisotropy, as well as in the
development of functional elements based on nanogranular films. In addition, they can be used in the educational
process to describe the processes of magnetization reversal of nanogranular films and in the interpretation of the
concept of "superferomagnetism" of nanostructures.

Imgexc YK: 538.945, 538.945

Koau TemaTHYHHUX PyOpPHK: 29.19.29

KepiBHHKH po6OTH

BiacHe IlpizBue Im'a I10-6aThKOBI: PaGuenko Cepriii Muxaitnosud
HaykoBuii CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: HoBi jaHi 1010 MarHitoonopy y ancam6s1i HAHOYaCTHHOK 3 [IEPIIEHANKYJISPHOIO
AHI30TPOIIIEI0 Y HAHOTPAHYJIAPHUX (PEPOMATHITHUX IJTiBKAX i MO3UTUBHOTO HU3bKOIIOJILOBOTO MArHITOOMIOPY MPH

HaMarHivyBaHHi y IUIOMHI IJ1iBKY; KOEPLUTUBHICTb HAHOILJIIBOK 3 IEPIEHIUKYIISIPHOIO aHi30TPOIIi€I0.

Hassa HTII aHr/1ificbKOI0: New data on the magnetoresistance in an ensemble of nanoparticles with
perpendicular anisotropy in nanogranular ferromagnetic films and on a positive low-field magnetoresistance upon
magnetization in the film plane; coercivity of nanofilms with perpendicular anisotropy.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'anyss 3acTocyBaHHs: 72.19.

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Onuc HTII: Orpumani HOBI JaHi 1100 HU3bKOMOIBOBOTO MAarHiTOOOPY Y HAHOIPAHYJISIPHUX MarHiTHUX IUTiBKax
3 IEPIEHAMKYJISIPHOIO aHi30TPOIIi€I0 IPaHyJI IIPU Pi3HOMY iX BMICTi i pu pi3Hil Temneparypi. OTpuMaHi gaHi momno
KOEPLUTHUBHOCTI TaKMX IJIIBOK IIPY JOBiIJIbHOMY HallPsIMi HAMAarHivyBaHHA i TeMIiepatypi. Pe3ysbraty € BaKINBUMU

17151 Gi3sMYHMX OCHOB PO3POOKM HOBUX CTPYKTYP, IEPCIIEKTUBHUX JJI51 3aCTOCYBaHb y CIIHTPOHILI.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII
IToyaTok eramy: 5 poxis.
3aKiHYeHHs eTamy:

Cno>kuBaui npo,uyKuii': Incturyt Ppisuku HAH Vkpainy; IncTutyT ¢isuku HaniBnposigHukis HAH Ykpainy;
dizuko-TexHiyHMN iHCTUTYT HU3bKUX TemnepaTyp HAH Ykpainu; lonenpkuit ¢pisuko-rexHiunmii incrutyt HAH

Ykpainu; Inctutyt marnetusmy HAH Ykpainun Ta MOHMC Ykpainu, yHiBEpCUTETH.
IlepcrieKTHBHI PUHKH: Vkpaina, 3apy6ixHi Kpainm.
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAIOTHCS iHBECTOPY IIiCJIsI 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUE 0OCAT IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmanist:
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