O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0219U003563

Jep>kaBHUH peecTpauiliHUI HOMeP: 0115U001469

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 24-01-2019

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3sBa eramny: JlocnifkeHHs CYLIbHIX MArHiTHUX [U1iBOK 3 OJIOBUHHUX MeTasliB, yMOB (popMyBaHHS X

aHi3oTpomii Ta BIJIMBY NiIK/IaAKM HA II0 aHI3O0TPOIIIIO.
IToyaToK eramy: 01.2018
3akiHyeHHs eTamy: 12.2018

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 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: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442343243, 380442396594

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

dakTuyHHi 06car ¢piHaHCyBaHHS (THC. TpH.): 115




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:

JocnigskeHi BIaCTUBOCTI MarHiTHOI aHi30TpoMii y emniTakciiiHuX 1liBKax crasy ['eficiepa (Co2Fe)x-Gel00-x,
BUpoleHux naptHepamu (IMar HAHY i Royal Institute of Technology, IlIBeLis1) Ha MOHOKpUCTANIYHIN MigKIai
MgO. CniBaBropamu 3 yHiBepcurety Jlimoboa, [Topryrasnis 6ynu npoBeneHi BUMipU peHTreHiBCbKoi pudpaxiii (XRD)
i mpocBivylo4oi enexTpoHHOI Mikpockomii (TEM) nonepeynoro nepepisy miisku. IIpu cumerpuynomy ? /2? XRD
CKaHyBaHHI iKY BiJ, BTOPMHHUX (a3 He BusBieHi. [IniBky emnitakciiidi i mictats (001) opienToBanuii (Co2Fe)Ge ||
(001) opienToBaHin nigknanui MgO. 3 pororpadiit TEM, aJs pisHUX X BUJIHO, 11O IJIiIBKU YTBOPIOIOTh "OCTPiBLIEBI"
CTPYKTYpPH Ha IIOBEPXHi MOHOKPUCTAJIYHOI nigknaakyu MgO. Ilpu nopiBHSIHHI pe3ysbTaTiB MarHiTOCTaTUYHUX i
depomarniTopezoHaHCcHUX (DMP) nocimkeHpb BUSBUIIOCS, IO B KYTOBUX 3aJI€5KHOCTSX CIIeKTpiB ®MP 11iBoK
IIPUCYTHIN BHECOK KpucTasiorpadiyHoi aHizorponii 3 90 nepioguyHicTIO y IIJIOLIKHI, KOTPY MOPOKYE eMiTaKcis
niBok Ha (001) opienToBaHil momyHi MgO. Ase Ti X cami IJIIBKY HE BUSIBUJIN aHi30TPONii KOEPLUTUBHOI CUIU
IIpY pi3HUX HANpsSMKaxX HaMarHidvyBaHHsI IJTBOK Y iX mlomuHi. [TokazaHo, 10 peMaHeHTHA HaMarHideHicTb, 6J113bKa
IO HaMarHi4eHOCTi HaCU4YeHHs, IIicJIsl HaMarHidyBaHHS JJ1s1 Oyb SIKOTO HAIPSIMKY Y IIJIOLIMHI 3a/IMIIAETHCS Y
HaMpsIMKY, Yy KOTPOMY 0yJ10 BBeJleHe, a II0TiM BUBe[leHe HacKuuyloue MarHitHe nose. To6To, LUM IliBKaM
IIpPUTAaMaHHUN e(QeKT iHAyKyBaHHSI MarHiTHAM I0JIEM Y IUIOMIVHI aHi30Tpomii, 34aTHOI NOBEPTATUCS 4O HANIPSIMKY
HACHYYI04Oro [10J151, BUSIBJIEHUI PaHille AJis IU1IBOK TOrO X CIIaBy ['eliciepa, BUPOLIEHOrO Ha IigKuIaaLi 3
amop@noro SiO2. 3anporoHOBaHO, 1O BifICYyTHICTb Y MarHiTOCTaTUYHUX BJIAaCTUBOCTSIX NposiBy 90 aHi3oTpoIIii,
KoTpa crniocrepiraetbcs y ®MP, BUKIMKaHa TAM, 1O LS aHI30TPOIIisl € MEHILOIO, 32 3[IaTHY 006epTaTuCs, i ToMy He
[IOMITHA B KyTOBUX 3QJIEKHOCTSIX KOEPLUTUBHOTO I10J151. BUHUKHEHHS aHi30Tporii, 3maTHoi obepraTucs,
TIOB'SI3y€THCA 3 "OCTPIiBLEBOIO" CTPYKTYPOIO IJIBOK Y IJIOLMHI 3 CEPENHIM PO3MipOM "OCTPIBLIB" MEHIINX 32
0OMIHHY KOpeJISILiNHY JOBXKUHY y IJIOIMHI. 3HaNeHi BaCcTUBOCTI TOHKUX IIiBOK ['eiicyiepa (Co2Fe)x-Gel00-x
MOXYTb OyTM BUKOPUCTAaHi [IpY KOHCTPYIOBAHHI iH)K€KTOPIB CIiH-TIOJIIPU30BAHUX €JIEKTPOHIB Y CIIHTPOHHUX
[IPUCTPOSIX i3 3aCTOCYBaHHSAM LbOTO CILIaBY. JJOCIII)KEHHAMMU MarHiTHUX BJIaCTUBOCTEN MArHiTOAaKTUBHUX
€JIaCTOMepiB 3 YaCTUHKaMH1 KapOOHIJIbHOTO 3aj1i3a B MaTpulli nojiguMmeTuyicuiokcany (PDMS) nokasaHo, 10
aHOMaJIbHi MarHiTHi BjactuBocTi MAE nos's3aHi 3 nepe6yn0Bo10 cTpykTypy MAE mifj BIJIMBOM Mar"iTHOTO IOJIS.
BoHa BinbyBa€eTbCs TOMY, 1J0 MarHiTHI CUIM MK 4aCcTUHKamMu B MAE MO>XyTb 6yTU NOPIiBHSIHI 260 Ginbli NPYKHUX
CUJ1, IO BUHUKAIOTh [TPU [I€PEMIllleHHi MarHiTHUX 4YaCTUHOK. BusiBJIEHO eeKT 610KyBaHHS 3JaTHOCTi YaCTMHOK
3MIIIyBaTHC i Ii€l0 MarHiTHOTO IOJISl IIPY IIOHVKEHHI TEMIIEPATypy HIKYE TEMIIEPATYPU COJIifi3alii MaTpuLi.

Pesynbratu nocnigxeHs MAE BaxinBi, 1711 BAKOPUCTAHHS LUX "IHTE€JIEKTYaJIbHUX" MaTepiasliB, B pOOOTOTEXHILI.

Pedepar aHIJIiHCBKOIO:

The properties of magnetic anisotropy in epitaxial films of the Heusler (Co2Fe) x-Gel00-x alloy grown by partners
(IMag NASU and Royal Institute of Technology, Sweden) on a single-crystal MgO substrate were studied. X-ray
diffraction (XRD) and transmission electron microscopy (TEM) measurements were made by co-authors from the
University of Lisboa, Portugal. In the symmetric ? / 2? XRD scanning, peaks from secondary phases were not
detected. The films are epitaxial and contain (001) oriented (Co2Fe)Ge || (001) oriented MgO substrate. From the
TEM photographs, for different x it can be seen that the films form "island" structures on the surface of the MgO
single-crystal substrate. When comparing the results of magnetostatic and ferromagnetic resonance (FMR)
studies, it turned out that the angular dependences of the FMR spectra of films contain a contribution of



crystallographic anisotropy with a 90? periodicity in the plane generated by the epitaxy of films on the (001)
oriented MgO plane. But these films did not exhibit anisotropy of the coercive force for different directions of
magnetization of the films in their plane. It is shown that the remanent magnetization, which is close to the
saturation magnetization, after magnetization for any direction in the plane, remains in the direction in which the
saturating magnetic field was introduced, and then deduced. That is, these films have an effect of the anisotropy in
their plane that can turn to the direction of the saturating field, which was previously detected for the films of the
same Heusler alloy grown on an amorphous SiO2 substrate. It is proposed that the absence in the magnetostatic
properties of manifestation of 90 ° anisotropy, which is observed in FMR, is due to the fact that this anisotropy is
less than that able to rotate, and therefore not noticeable in the angular dependences of the coercive field. The
occurrence of the rotatable anisotropy is associated with the "island" structure of films in a plane with an average
size of "islands" smaller than the exchange correlation length in the plane. The found properties of Geisleur
(Co2Fe) x-Gel00-x thin films can be used in the design of injectors of spin-polarized electrons in spintronic
devices using this alloy. Studies of the magnetic properties of magnetoactive elastomers (MAE) with carbonyl iron
particles in the polydimethylsiloxane matrix (PDMS) showed that the anomalous magnetic properties of MAE are
associated with the restructuring of the MAE structure under the influence of a magnetic field. It occurs because
the magnetic forces between the particles in the MAE can be comparable or large elastic forces that occur when
moving magnetic particles. The effect of blocking the ability of particles to move under the action of a magnetic
field when the temperature drops below the solidization temperature of the matrix is revealed. The results of the
MAE studies are important for the use of these "intelligent" materials in robotics.

Inpexc YIK: 548:537.611.44, 548:537.611.46

Koau TemaTHYHHUX PYOpPHK: 29.19.39

KepiBHUKH po6OTH

BsacHe IIpizBuie Im'sa I10-6aThKOBI: Pa6uenko Cepriit MuxaitioBud
HaykoBHH CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

JonaTkoBa iHdopmarist:



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

Ha3zga HTII ykpaiHCBKOIO: HoBi jaHi 1010 NprpoAy i NPOSBIB MarHiTHOI aHI30TPOIIii HAHOTUIIBKY CILJIABY
I'eticnepa (Co2Fe)Ge eniTakciiiHo BUpomeHoi Ha MOHOKpUcTaliyHil (001) opieHTOBaHIl nigknanui MgO, 3HaliieHHs
aHizoTponii, 3gaTHOi 06epTaTHCS 40 HANIPSIMKY HACUYYI0YOr0 MarHiTHOTO 110Jis, KOTPe BBOIUJIOCH I1epe, TUM.
3'dacyBaHHs NPUPOJIY MATHITHOI aHi30TPOIIii MarHiTOAKTUBHOIO €JIACTOMIPY, 110 BUHUKAE Y MarHiTHOMY I10JIi [IpU

TeMIIepaTypi BUlle coigidikarii.

Ha3zpa HTII aHri#icbKo¥0: New data on the nature and manifestations of the magnetic anisotropy of the
Heusler (Co2Fe) Ge nanofilm epitaxially grown on a single-crystal (001) oriented MgO substrate, the detection of
anisotropy that can rotate in the direction of the saturating magnetic field that was introduced earlier. The
elucidation of the nature of magnetic anisotropy of a magnetoactive elastomer arising in a magnetic field at a
temperature higher than solidification.

HTII, sixy nepezn6ayasiocsi CTBOPUTH:
IIpuunnmu, yepe3s saki HTII ne 6ysi0 cTBOpeHoO:
OTpumaHi pe3yJbTaTH:

l'anmy3b 3acTocyBaHHS: 72.19

PeecTpalifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Orpumani HOBI gaHi 1010 MpUpoaM i MPOSIBIB MArHITHOI aHi30Tpoii HaHOMIIBKY CrIaBy [ericiepa
(Co2Fe)Ge emniTakciiiHO BUPOIEHOI HA MOHOKpUcTasiuHiil (001) opienToBaHil nigknanui MgO, 3HaleHO
aHIi30TpOIIilo, 3TaTHY 00EPTATUCS [0 HANPSIMKY HACMYYI0UOTrO MArHiTHOTO I10J151, KOTPE BBOAWJIOCH NIEpe[] THUM.
3'sacoBaHa NpUPOJa MarHiTHOI aHI30TPOIIil MarHiTOAKTUBHOTO €J1aCTOMIPY, 110 BUHMKAE Y MAarHiTHOMY I10JIi ITpU

TemIiepaTypi Buuie cosigigikanii. Pe3ynbraty MalOTh 3Ha4€HHS 1J1s1 PO3BUTKY CIIIHTPOHIKY, POOOTOTEXHIKU.
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposagaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 5-10 pokiB.
3aKiHYeHHs eTaly:

Cno>kuBavi NpoayKILii: lucruryr disuku HAH Vkpainu; Inctutyt ¢disuku HaniBnposigaukis HAH Vkpainwy;
®i3uKo-TexHIYHUI iIHCTUTYT HU3bKUX TemnepaTyp HAH Ykpainu; Jloneubkuii ¢pisuko-TexHiyHuit incrutyt HAH

Yxpainy; Inctutyt marnetusmy HAH Ykpainu Ta MOH YkpaiHu, KJ1laCU4Hi YHIBEPCUTETH.
IlepcrieKTHBHI PUHKH: Vkpaina, €spomna, CIIA.
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc

A. Snarskii, V.M.Kalyta, M. Shamonin, Renormalization of the critical exponent for the shear modulus of
magnetoactive elastomers, Scientific Reports 8, 4397 (2018); A.V.Bodnaruk, A.Brunhuber, V.M. Kalyta, M. M. Kulyk,
A. A. Snarskii, A. F. Lozenko, S. M. Ryabchenko, M. Shamonin, Temperature-dependent magnetic properties of a
magnetoactive elastomer: Immobilization of the soft-magnetic filler, Journal of Applied Physics 123, 115118 (2018); A.
N. Pogorily, A. F. Kravets, V. V. Nevdacha, D. Y. Podyalovskiy, S. M. Ryabchenko, V. M. Kalita, M. M. Kulik, A. F.
Lozenko,A. Ya. Vovk, M. Godinho, L. Maurel, J. A. Pardo, C. Magen, V. Korenivski, Magnetic anisotropy of epitaxial
Co2Fe-Ge Heusler alloy films on MgO (100) substrates, AIP Advances 7, 055831 (2017); A. V. Bodnaruk, V. M. Kalita,
M. M. Kulyk, A. F. Lozenko, S, M.Ryabchenko, aA. A.Snarskii, A, Brunhuber M. Shamonin, Temperature blocking and
magnetization of magnetoactive elastomers, Journal of Magnetism and Magnetic Materials 471, 464 (2019)
(published on-line in 2018); A. V. Bodnaruk, A. Brunhuber, A. A. Snarskii, M. M. Kulyk, V. M. Kalita, S. M. Ryabchenko
and Mikhail Shamonin, Temperature-dependent magnetic properties of a magnetoactive elastomer:
Immobilization of the soft-magnetic filler, Abstr. book of the International Conference "Nanotechnology and
Nanomaterials (NANO-2018)" (27 30 August 2018, Kyiv, Ukraine), P. 107; A. V. Bodnaruk, A. Brunhuber, A. A. Snarskii,
M. M. Kulyk, V. M. Kalita, S. M. Ryabchenko and M. Shamonin, Magneto - induced anisotropy in a magnetoactive
elastomer, Abstr. book of the International Conference "Clusters and nanostructured materials (CNM'5)" (22-26
October, 2018, Uzhgorod, Ukraine), P. 96; V. M. Kalita, A. V. Bodnaruk, M. M. Kulyk, A. F. Lozenko, S. M. Ryabchenko,
M. Shamonin A. Brunhuber, A. A. Snarskii, Temperature blocking and magnetization of magnetoactive elastomers,
8th International Conference on Nanomaterials: Applications & Properties, 2018, September 9-14, Zatoka, Ukraine.

X. 3aKJII0YHI BiZOMOCTI

KepiBHHK mpHanHoi 00061,1 BOHII,ap Muxaiisio BitasifioBuyg
I. ¢.-M. H.

IlepeJtik 0Cci0O-BHKOHABIiB
BopHapyk AHzpint BacunboBud
bonpap OznekcaHap BacuiboBuy
Kanura Bikrop Muxainnosuy
Kosasnbuyk Jlenuc ['puroposuy
Kynnk Mukosia Mukosaesud
Jlozenko Anp6epT Penoposud
Pa6uenko Cepriit MuxaitnoBuy
Tepneupbkun Osier BajleHTMHOBUY

Yopuomopeup Hazis GenopiHa

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeectpaTtop
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