O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0215U002543

Jep>kaBHUH peecTpauiliHUI HOMeP: 0115U001469

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 06-01-2016

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocnifkeHHSI MarHiTO-CTaTUYHUX | MarHiTO-pe30HaHCHUX BJIACTUBOCTE! HAHOTPAHYIIIPHUX
IJIiBOK 3 Pi3HMMMU TUIIAMU Ta OPi€HTaLi€l0 OCEM aHi30TPOIIil rpaHyJI IIpY iX KOHLIEHTpaLii B OKOJIi Ta BUIIE IIOPOry

[ePKOJIALLL.
IToyaToK eramy: 05.2015
3akiHYyeHH4 eTamy: 12.2015

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaHMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIb ¢pisuyHOi 0c06H): IHCcTUTYT Disnkn HAH
Ykpainu

Kopg, 3a €IPIIOY: 05417302

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 525-12-20

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



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

dakTuyHHi 06car ¢piHaHcyBaHHS (THC. rpH.): 100




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.

Pedepar yKpaiHCBKOIO:

BuBueHi ricrepesuc i KpUTUYHI gBUIIA NepeMarHidyyBaHHs cynep@epomarautHoro (COM) ctaHy HAaHOrpaHYJISIPHOI
IJTiBKY 3 IIEpIIeHIUKYJISIPHOIO aHizoTporieto, Co/Al203 3 57.2 at. % Co. [l 11iBOK, BUPOILEHUX B OLHIN cepii 3
HeElo, MeXXa MepKoJidLii 6ysia paHille BU3HAY€HA 110 3aJIEXKHOCTI €JIEKTPOOIOpPY Bif BMicTy rpaHyJ1 Co sk 61 aT. %.
JocnigskeHHIMU MTPOCBiYyI040i €JIeKTPOHHOI MiKpOocKoIlii HaHOrpaHyIIpHUX MiBoK Co /Al203 panirie 6yi1o
BCTAHOBJIEHO, WO [1714 [JIiBOK Lliei cepii BUPOIyBaHHS XapaKTepHa NMePIEHINKYJIIPHA POCTOBA aHi30TPOIis.
JocnimpKeHHsIMY MarHiTHOI aTOMHOI CUJI0BOi MiKPOCKOIIii BCTAHOBJIEHO, 11O LS IJIiBKA BXe MPU KiIMHATHIN
temrepatypi nepedysae y COM craHi 3 cyneppomeHamu. OTxe, 3aadelo 6ys1o BuB4eHHs BBy COM cTaHy Ha
XapaKTepPUCTUKY aHCaMOJII0 OJHOLOMEHHNX YaCTUHOK. [Ipy mocimKeHHi Liei 11iBKY 110Ka3aHo, o MpH ii
HaMarHiuyBaHHi nepexip Bin 6araTogomennoro COM craHy 10 OJHOPIIHOrO BiiOyBaeTbCs KpUTUYHO. BesmunHa
KPUTHAYHOTO I10J151 Iepexony Ao ogHopigHoro COM cTaHy 3aj1eKUTh Biji pO3MarHidylo4oro 1oJs, aHi3oTpollii rpany.1
i a"izoTporii MixkuacTUHKOBOro 06MiHy. OTpUMAaHO, 110, He3Baxkaun Ha COM craH gocIIinKyBaHOiI I1iBKY, i
KOepLUTHBHA CUJIa Ma€ TEMIIEPATYPHY 3aJIeKHICTb, [0 He CUJIbHO BipisHseThcs Big popmyiu Heensi-BpayHa pist
He B3a€MO/IiI0YMX aHi30TPOIHUX OJHOAOMEHHUX (PEPOMATHITHUX YaCTUHOK, Y TOM Yac K KyTOBa 3aJI€XKHICThb
KOEPLUTUBHOTO MOJIs1 aHOMasIbHa. [ToKasaHo, 10 Li 0COO6JIMBOCTI KOEPLUTUBHOTIO M0JIS € HACIAKOM
[epeMarHidyyBaHH IUIBKY IIJIIXOM PYXy JOMEHHHUX CTIHOK, 110 Peali3yeThCs 32 PaXyHOK [IEPEBOPOTY MarHiTHUX
MOMEHTIB YaCTMHOK B 00J1aCTi rpaHullp MiXX CyliepJloMeHaMu, KOTPi BKpail By3bKi, 110 BeZie 10 KOMIIeHcallii BHeCKY
OOMIHHOTO 110JI51 Y KOEPLUTUBHICTD. [Ipy IbOMY OCHOBHMMH (PAKTOPaMU, 110 BIVIMBAIOTh HA KOEPLUTUBHICTD, €
aHI30TPOIisl YaCTUHOK, 10 6JI0Ky€e NepeopieHTAallil0 IXHiX MarHiTHUX MOMEHTIB, i (PaKTOp po3MarHidvyBaHHsI [JIiBKU.
Li ¢paxTopu CrisibHO IPUBOASITH 10 AHOMAJIbHOI KYTOBOI 3aJ1€5KHOCTI KOEPLIUTUBHOTO I10J151. Pe3yJibTaTu MOXKYTh
OyTy BUKOPUCTaHI IIPU CTBOPEHHI (PYHKLIOHATIbHUX €JIEMEHTIB Ha OCHOBI HAHOTPaHYJISIPHUX IJIiBOK, Y OAAJIbLINX
HAyKOBUX JIOCJIIKEHHSIX i B y400BOMY IIPOLECi AJ14 iHTepIpeTallii IOHATTA "cynep@epomarHeTu3m" HAaHOCTPYKTYP

i ciinpHOCTI Ta BigMiHHOCTE! HOTO ABULIA Bif, pepoMarHeTusmy CyLiIbHIUX MaTepialis.

Pedepar aHI1iliChKOIO:

The hysteresis and the critical phenomena of magnetic reversal of the superferromagnetic (SFM) state of the nano
granular film with perpendicular anisotropy, Co/Al203 with 57.2 at. % Co, are investigated. For the films, which
were grown up in one series with this one, the percolation threshold has been determined earlier through the
dependence of the film electrical resistance from the contents of the Co granules as 61 aT %. It has been
established earlier by the transmission electron microscopy of the nano-granular films of Co/AlI203, that for the
films of this growing series the perpendicular growth induced anisotropy is characteristic. It was established by
the studying of magnetic atomic force microscopy, that this film already at room temperature is in SFM state with
superdomains. Thus, the studying of influence of the SFM state on the characteristics of ensemble of one-domain
particles was a task of investigation. It has been shown at research of a film that at its magnetization the transition
from multidomain SFM conditions to homogeneous one occurs critically. The value of a critical field of transition
to homogeneous SFM state depends from the demagnetizing fields, anisotropies of granules and anisotropies of
the interparticles exchange interaction. It is obtained, that, despite of SFM state of the studied film, the coercive
force has temperature dependence, which not strongly differs from Neel-Brown's formula for the noninteracting
anisotropic one-domain ferromagnetic particles while angular dependence of the coercive fields turned out



anomalous. It has been shown, that these features of the coercive fields are a consequence of magnetic reversal of
a film by the movement of a domain walls, which is realized due to tumbling of the magnetic moments of particles
in area of borders between superdomains, which are extremely narrow. The last circumstance leads to
compensation of the contribution of an exchange field in the coercivity. Thus, the main factors, which influence on
the coercivity, are anisotropy of particles, which blocks reorientation of their magnetic moments, and the factor of
demagnetizing of a film. Results can be used at creation of functional elements on a basis of nano-granular films, in
the further scientific researches and in educational process for interpretation of concept "superferromagnetism"
of nano-structures and a common and difference sides of this phenomenon with the ferromagnetism of the bulk
materials.

Inpekc YIK: 548:537.611.44, 548:537.611.46

Koau TemMaTHYHHX PYyOPHK: 29.19.39

KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: Pa6uenko Cepriii MuxaitioBud
HayKoBHI CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Hazga HTII ykpaiHCBKOIO: HoBa MeTo/1Ka XapakTepusarii aHcam6J1iB MarHiTHUX rpaHyJl 3 OPiEHTOBAHOIO

aHIi30TPOMi€I0 OGHOBICHMX HAHOYACTUHOK, MarHiTHUX BJIACTMBOCTEY HAHOTPAHYJISIPHUX (PEPOMArHiTHUX IIiBOK.

Ha3zpa HTII anrsiiicbKo10: The new technique of characterisation of ensembles of the magnetic granules
with oriented anisotropy of single-axial nanoparticles, magnetic properties of the nano-granular ferromagnetic

films.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:
IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:
OTpHuMmaHi pe3yJbTaTH:

l'asy3s 3acTocyBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Tema Briouae nociimpKkeHHs MarHiTHAX IPaHyJIIPHUX TUIBOK TUIy (D€POMarHiTHa MeTaeBa
HaHOTrpaHyJIa 3 OPi€HTOBAHOIO NEPIIEHAUKYIISAPHO A0 IJIOWWHI IIIBKM MarHiTHOIO aHi30TPOIIi€l0 - HENPOBIigHA i
HEMarHiTHa MaTpuLd i3 MDKIPaHyJILHOIO B3a€MOJIi€10, KOTPA BEME 1O B3AEMHOTO BIIOPSIKYBaHHS HAIIPSIMKIB
MarHiTHUX MOMEHTIB IrpaHyJ. Pe3ynbTaty € BaX/INBUMU 1J14 Pi3UYHMX OCHOB PO3POOKU HOBUX CTPYKTYP,

[IePCIIEKTUBHUX [JIS1 3ACTOCYBaHb y CIIHTPOHIL.
CouiasibHO-eKOHOMIYHA cipsimoBaHicTh HTII:
Bnius HTII Ha moBKiJj1s:
BrnpoBaaykenHss HTII: Bnposamxeno
ITpakTnyHa peasnisanis HTII

IToyaTok eramy: 10 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; Incturyt marnetusmy HAH Ykpainu Ta MOH YkpaiHu, KjlaCU4Hi YHIBEPCUTETH.
HepcneKTHBHi PHHKH: Ykpaina, €sporna, CHJI, CIIIA.
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:

IX. Biosiorpadiuamui onuc



M. M. Kulyk, V. M. Kalita, S. M. Ryabchenko, "Hysteresis, critical fields and superferromagnetism of the film with

perpendicular anisotropy" nomasno no xypHainy JIMMM; M. M. Kulyk, , V. M. Kalita, S. M. Ryabchenko, "Features of

superferromagnetic state ordering in the nanogranular films with perpendicular anisotropy", 36ipHuk marepiauis

3-i MibxHaponHOi koHepeHLii "HanoTexHosorii Ta HaHomarepianu” ( NANO-2015), 26- 29.08 2015, JIbBiB, YKkpaiHa;

M. M. Kulyk, , V. M. Kalita, S. M. Ryabchenko, "Features of magnetic properties of nanogranular composites with

perpendicular anisotropy", 36ipHuk matepianis "Ukrainian-German Symposium on Phys. and Chem. of

Nanostructures and on Nanobiotechnology" 21-25 09, 2015 KuiB, YkpaiHa.

X. 3aKkJI04Hi BizoMmocCTi
KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
boupap OsnekcaHnp BacunboBud
Kanura Bikrop Muxainnosuy
Kynuk Mukosa MukosiaeBu4
Jlozenko Anb6epT Penoposud
Psa6uenko Cepriit MuxannoBuy
Tepaneupkuin Osier BaieHTHHOBUY

YopHomopenb Hazis GenopisHa

BignosigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpaTtop

KepiBnuk Bigginy YKpIHTEI, mo €
BiZNOBiZaJIbHUM 32 peecTpallilo HayKOBOIi

OisiIBHOCTI

Sluenko Jleonin [TetpoBuy




