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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JociKeHHs BlacTUBOCTE HAHOKPUCTAJIIB Ta HAHOCTPYKTYP, OOYMOBJIEHUX PO3MipHUMU e(eKTaMu [1J1s

MarHiTHUX B3a€MOZIN Ta OJ1s1 HOCIIB CTpyMy.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the properties of the nanocrystals and nanostructures, caused by dimension effects for

interactions and current carriers.

Pedepat yKpaiHCBKOIO:

Tema OXOIII0€ PO3BUTOK AOCIIIPKEHb pO306aBIeHUX MarHiTHUX HaMiBIPOBIJHUKIB, MAarHITHUX IJ1iBOK, IPAHYJISIPHUX
IJTiBOK THUITy (pepOMarHiTHa MeTajleBa HAHOTPaHYJla - HENPOBiJjHA i HEMarHiTHA MaTPULlsl, BUBYEHHS MarHiTHUX
BJIACTUBOCTEN YJIbTPA-TOHKUX €IiTaKCinHMX I1iBOK BTHII, a TakoX TeOpeTudHi NOCIiIKEHHSI MAarHITHUX CUCTEM i3
MarHiTOCTpyKTypHUMU KBaHTOBUMU (pazoBrumu nepexopamu (KOIT). BuBueHHs HAHOCTPYKTYP 3
MAarHiTOPO34YMHEHUX HAIiBIPOBiAHYKIB BKJIIOYAIN JTOCTIIKEHHS OIITUYHO-AETEKTOBAHOTO CIIIHOBOTO PE30HAHCY B
KBAaHTOBUXMX IMaX 3 HalliBMarHiTHUX HaliBIPOBIAHUKIB i HOCIIIKEHHS ITIOBEPXHEBUX HAHOLIAPIB HAMIBIIPOBiAHMKA
SiC, oTpuMaHuX iOHHOIO iMIIJIaHTAalli€l0 MarHiTHUX ioHiB (Mn, Fe). [lokazaHo, 1o ioHHa iMIIJIaHTaLlisl, y TAHOMY
BUIIAJIKy, BeJle 10 BUHUKHEHHS HaHOIIapiB po30aBjIeHOro MarHiTHOTO HaliBIIPOBIJHUKA, ajie 1ii apyu He CTaloTh
depomarniTHumu. KOOI B tumepsoBanomy antudepomarnetuky (AQM) i y Ban-diekiBcbkomy AOM onmcasi y
pamMkax Teopii JlJaHgay Ha OCHOBI PO3IJISAy epedynoBU OCHOBHOTO CTaHy. Po3paxoBaHi cniiHOBi KoHiryparii i
KPUTUYHI 1107151 17151 BaH-PJIeKiBCbKUX CUCTEM 3 CITIHOM Ha BY3Jli S=1, B IKUX IleperpyrnyBaHHs OLHOIOHHUX PiBHIB He
3MIHIO€ iX MyJIbTUIIJIETHOCTI. [Ipy foCiiIpKeHHIX MarHiTHUX BIACTUBOCTEH TOHKUX eMiTakCinHuX niiBok BTHII
BCTAHOBJIEHA POJIb AUCIEPCii JIOKAJILHOTO 3HAaY€HHS KPUTUYHOI TEMIIEPATyPU NIEPEXOAY Y HannpoBinHui cras, TC,
171 TEMIIEPATYPHUX 3aJI€;KHOCTEN T'YCTUHN KPUTUYHOTO CTPYMY Y ILIIBLI i KPilly MarHiTHOTO IIOTOKY B
6esrnocepenHiit 6su3bKocTi 70 TC. OCHOBHOIO 3a7ja4elo 117151 BUBYEHHS HAaHOTPaHYJISIPHUX MarHiTHUX IJTIBOK OyJIu
IIMTaHH4 aHi30TPOMii [UX 06'€KTIiB i BUBYEHHS BILIMBY MIXKTPaHYJIbHOI B3aeMOoJii Ha (GOpPMYyBaHHS KOJIEKTUBHUAX
CTaHiB aHCaMOJIiB cynepriapaMarHiTHUX YaCTUHOK - CyNepdepoOMarHiTHOrO Ta Cynep-CliH-CTeKOJIbHOr0. BuBUeHi
BJIACTMBOCTI IJIIBOK, B SIKMX MarHiTHA aHi30TpoIis (M ii BHyTPUILIOMMHHNY BHECOK) cGOPMOBaHi came
aHI30TPOIIi€I0 IpaHyJl, IPUIOMY, 32 PaXyHOK YMOB BUPOIILYBaHHS, HAIIPSIMKY JIETKO] OCi HAMarHidvyBaHHS L€l
OJHOTPaHyJIbHOI aHI30TPOIIii OZHAKOBO OPi€HTOBaHI 1j1 BCiX IpaHyJl. BUB4YEHI cCTEMHU 3 POCTOBOIO
BHYTPUILJIOIMHHOIO aHI30TPOIIIEIO i 3 IEPIIEHAVKYIISAPHOIO [0 IUIOLWWHY IIJIIBKY aHi30TPOIIi€I0 Irpanyl. 3HailleHo,
10 MOsIBa CyneppepOMarHiTHOTO CTaHy NPOSIBIISETHCS 17151 TAKUX IIJIIBOK Y MOsIBi KOEPUUTUBHOTO I10JIs IIPU
TeMIlepaTypi cynepdepoMarHiTHOro BHOPSAKYBaHHs, B pasi, SIK BOHA BUILE TEMIIEPATypU 6JIOKyBaHHS
T€PMOAKTUBOBAHUX I1€PEMArHivyBaHb IpaHyJl. [IpOBO3BiICHMKN 3apOIPKEHHS CyIlep-CIIiHCTEKOJIBHOTO CTaHy
3HaNIEH] y KYTOBIl 3aJIE5KHOCTI KOEPLIUTUBHOCTI B OKOJIi "B)KKOr0" HAIlpSIMy HaMarHivyBaHHS. 3HalIeHi
0Cc06MBOCT] (PEPOMArHiTHOTO PE30HAHCY Y HEOJHOPiJHO HaMarHiueHOMY CTaHi IJ1iBOK 3 IePIeHIUKYJISIPHOIO
aHi30TpoIi€0, 0COOJIMBOCTI HAMArHiUyBaHHSI IJIiBOK 3 NIEPIEHIUKYJISIPHOIO aHI30TPOIIEI0 Y HAXUIEHOMY
MarHiTHOMY I10JIi. BUBYEHO i IPOiHTEPNPETOBAHE ABUIE HU3LKO-TI0JIbOBOTO ITIO3UTUBHOIO MAarHiTOOIIOPY Y
TpaHyJISIPHUX MarHiTHUX IUIiBKaxX. Pe3ysbTaTu JOCIiIPKEHb MalOTh 3HAYEHHSI [IJ151 PO3BUTKY (PDYHIAMEHTAJIbHO-
HAyKOBUX YSIBJIEHB IIPO MarHiTHi HAHOCTPYKTYPH 3raJlaHUX TUIIB. BOHU MOXKyTb 6yTU BUKOPUCTAHI Y IOJAJIBIINAX
OOCJIiIKEHHSX, B y400BUX KypcaxX. BOHM MalOTbh TaKOX i TPaKTUYHE 3HAYEHHS IJ1s1 BAKOPUCTAHb IIPYU XapaKTepu3allii
MarHiTHUX HAaHOCTPYKTYP, iX BUPOIIYyBaHUX [IJISI BUKOPUCTAHHS Y 3a7ja4ax 3anucy indpopmatiii iHIUx CIiHTPOHIYHUX

IIPUCTPOSIX.

Pedepar aHIJIiHCBKOIO:

The theme covers the development of researches of the diluted magnetic semiconductors, the magnetic nano-
structures such as magnetic films, the granular films of the type: ferromagnetic metallic nanogranule - a non-



conducting and not magnetic matrix , studying of magnetic properties of thin epitaxial films of HTSC, and also
theoretical studies of the magnetic systems with magneto-structural quantum phase transitions (QPT). The
studying of the nano-structures with the diluted magnetic semiconductors (DMS) included researches of the
optically-detected spin resonance in quantum wells from semimagnetic semiconductors and research surface
nano-layers semiconductor SiC with the implanted magnetic ions (Mn, Fe). It has been shown that an ionic
implantation, in this case, leads to occurrence of the DMS nano-layers, but these layers do not become
ferromagnetic. QPT in the dimeric antiferromagnetic (AFM) and in van-Vleck AFM are described within the
framework of the Landau theory on the basis of consideration of reorganization of the basic state. Spin
configurations and the critical fields for van-Vleck systems with the spin on the node S=1, in which the regrouping
of the one-ionic levels occurs without of the multiplicity change, are found. The studies of the magnetic properties
of thin HTSC epitaxial films have allowed to establish a role of a dispersion of the local value of critical temperature
of the superconducting transition, Tc, for the temperature dependences of a critical current density in a film and
of the flux creep in immediate vicinity to Tc. The main goal for the studying of the nano-granular magnetic films
was questions of anisotropy of these objects and studying of influence of the intergranular interactions on the
formation of collective states of the superparamagnetic particles ensembles - superferromagnetic and
superspinglass ones. The properties of films in which magnetic anisotropy (or its intraplane contribution) are
caused by the anisotropy of granules, and a direction of an easy axis of magnetization of this single-granule
anisotropies are similar for all granules due to growth conditions, are investigated. The systems both with the
growth-induced intraplane anisotropy of granules and with perpendicular to the film plane ones were investigated.
It is found, that occurrence of a superferromagnetic state is shown for such films in occurrence of the coercive
fields at the temperature of the superferromagnetic ordering, if it is higher than a blocking temperature for the
granules. Harbingers of the superspinglass state onset are found in angular dependence of coercivity near to a
"difficult” direction of magnetization. The features of a ferromagnetic resonance in a non-uniformly magnetized
state of the films with perpendicular anisotropy and the features of magnetization of the films with perpendicular
anisotropy in the inclined magnetic field were found. It has been investigated and explained the phenomenon of
the low-field positive magneto-resistance in the granular magnetic films. The results of researches matter for
development of fundamental - scientific representations about the magnetic nano-structures of the mentioned
types. They can be used in the further researches and in educational courses. They have as well practical value for
use at characterization of the magnetic nano-structures and for choice of their growth regimes for use in tasks of
the information record and for using in others devices of spintronics.

Ingexc YIK: 538.945, 538.945

Koau TemaTHYHHUX PYOpPHK: 29.19.29
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: HoBa MeTo/1Ka XapakTepusarii aHcam6J1iB MarHiTHUX rpaHyJl 3 OPiEHTOBAHOIO
aHI30TPOIi€0 ONHOBICHUX HAHOYACTUHOK, JOCIIIKEHHS IMIJIAHTOBAHMX 11apPiB NepexigHuX iOHIB y

HAaITiBIPOBiIHUKAX, KBAHTOBUX MarHiTHUX (Pa30BUX MEPEXO/IiB, MaTHITHUX BJIACTUBOCTEN IJ1iBOK HAZIITPOBITHUKIB.

Hassa HTII aHr/1ificbKOI0: The new technique of characterisation of ensembles of the magnetic granules
with oriented anisotropy of nanoparticles, studies of the implanted layers of the transition ions in semiconductors,
quantum magnetic phase transitions, magnetic properties of the superconductors' films.

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

l'asmy3b 3acTOCyBaHHS:

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Tema oxorutioe gocimigkeHHs] KBAHTOBUX CTPYKTYP 3 PO36ABJIEHNX MarHiTHUX HaIiBIPOBIIHUIKIB,
MarHiTHUX IIJIiBOK, IPaHyJISIPHUX IJIIBOK TUILY ¢pepoMarHiTHa MeTasieBa HAaHOI'paHyJia - HeMpoBifHa i HEeMarHiTHa
MaTpulis 3 OPi€HTOBAHOIO y NIJIOLIMHI IIJIiBKU i /260 NepneHAuKyJIsSPHO 10 Hei MarHiTHOO aHi30TPOIIi€lo rpanyl,
BUBYEHHS MarHiTHUX BJIaCTMBOCTEN TOHKUX €MiTakCiiMHuX 11iBoK BTHII, a TakoXX TeOpeTYHi AOCIiIKEHHS CUCTEM
3 MarHiTOCTPYKTYPHUMU KBaHTOBMMU (a30BUMHU NEPEXOAAMU. Pe3yIbTaTi € BaXJIMBUMU 71 (Pi3UYHMX OCHOB

PO3POOKU HOBUX CTPYKTYP, IEPCIEKTUBHUX 117151 3aCTOCYBaHb y CIIIHTPOHILl].
ConiaibHO-€KOHOMIYHA cnpsamoBaHicTe HTII:
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 5 pokis.
3aKiHYeHHs eTamny:

Cno>kuBaui npo,qunii': Inctutyt Ppisuku HAH Vkpainy; IHcTuTyT ¢isuku HaniBnposigHukis HAH Vkpainy;
®i3uKo-TexHIYHUI iIHCTUTYT HU3bKUX TemnepaTyp HAH Ykpainu; Jloneubknii ¢pisuko-TexHiynuit incrutyt HAH

Ykpainu; IHctutyT marnetuamy HAH Ykpainn Ta MOHMC Ykpainuy, yHiBEpCUTETH.
IlepcneKTHBHI PHHKH: VkpaiHa, Pocis
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:



IX. Bi6sriorpadiuHuii onuc

C.M.Ps64yeHKko, MaruuTHbIe SIBJIEHUSI B MaTepuasax, B KH. Heoprannyeckoe MatepuanoBefieHUe,
DHLMKJIONIEANYECKOE U3nanue B 2-X Tomax nnog pex. I'.I'I'necuna u B.B.Ckopoxoza, Kues, Haykosa gymka, 2008. 11.
1161 ctp., 1. 1, cTp 37-51; A.A. Timopheev , S.M. Ryabchenko, Dependence of the Magnetization of an Ensemble of
Single-Domain Particles on the Measurement Time within Various Experimental and Computational Methods, Ukr.
Journ. Phys., vol.53, N 3, p.261-274,2008; A.O. Tumodies, C.M. Ps64yenko, YPIXK, 1.53, N23, .261-274 (2008); A.A.
Tumodees, B.M. Kanura, C.M. Ps64yeHnko, MoaenvpoBaHue nepeMarinyrMBaHus aHCaMO6J1sl OTHOLJOMEHHbIX YaCTHULl B
M3MEPEHUSIX C HEIIPEPBIBHOM IIPOTSLKKOM MarHUTHOTO 1oJ1st uu temnepatypsl, OHT |, 1.34, N26,c.560-575 (2008)
[A. A. Timopheev, V. M. Kalita, and S. M. Ryabchenko, "Simulation of the magnetization reversal of an ensemble of
single-domain particles in measurements with a continuous sweep of the magnetic field or temperature "Low
Temp. Phys. 34, 446 (2008)]; B.M. Kanuta, A.®. Jlo3enko, C.M. Pg6uenko, A.A. Tumo@dees, [1.A.TpoueHko,
V.A.Janunenko, T.E. KoHcTaHTHOBa, MarHuTHele cBo¥cTBa HaHOMopomkoB La0,7Sr0,3MnO3, ®HT , 34, N26,548-
559 (2008) ["Magnetic properties of La0.7Sr0.3MnO3 nanopowders", V. M. Kalita, A. F. Lozenko, S. M. Ryabchenko,
A. A. Timopheeyv, P. A. Trotsenko, 1. A. Danilenko, and T. E. Konstantinova, Low Temp. Phys. 34, 436 (2008) ]; V.Yu.
Ivanov, M. Godlewski, D.R. Yakovlev, M.K. Kneip, S.M. Ryabchenko, Optically detected magnetic resonance in
(Zn,Mn)Se /(Zn,Be)Se quantum wells, Phys.Rev.B, v.78, 085322-1-8 (2008); B.M.Kasnura, I'.}0.JlaBaHOB, B.M.JIoKTeB,
OCo6eHHOCTY CIIMHOBOTO YIIOPSII0YeHNs B U3MHTOBCKOM aHTH(deppOMarHeTike ¢ OGHOUMOHHON aHU30TpoIrel
tumna "yerkas niaockocts, PTT, 1. 50, N22.,¢.285-291(2008); V.M.Kalita, I.M.Ivanova, V.O.Pashkov, V.M.Loktev,
Quantum phase transition: Van Vleck antiferromagnet in a magnetic field, Condensed Matter Physics, v. 11, N 3(55),
P.509-522(2008); V.M.Kalita, I.M.Ivanova, V.M.Loktev, Magnetization and magnetostriction of Van Vleck
antiferromagnets with magnetic anisotropy of "easy plane" type, Phys. Rev. B v.78, 104415 (2008); A.I. Kosse, A.Yu.
Prokhorov, V.A. Khokhlov, G.G. Levchenko, A.V. Semenov, D.G. Kovalchuk, M.P. Chernomorets and P.N. Mikheenko,
Measurements of the magnetic field and temperature dependencies of the critical current in YBCO films and
procedures for an appropriate theoretical model selection, Supercond. Sci. Technol. 21, 075015 (2008);
C.M.Pa6yeHKo, [lo nutanb cTaHOBJIeHHS (i3uku B Ykpaini, YOXK-ornanu, (2008) 1.4, N21, cc.93-112 ; V.M.Kalita,
AF.Lozenko, S.M.Ryabchenko, P.O.Trotsenko, O.1.Tovstolytkin, A.M.Pogorily, Critical behavior of a La0.7Sr0.3Mn0O3
crystal in the vicinity of its transition to ferromagnetic state, UJP, v.54, N21-2, 155-162 (2009); (YOXK, T.54, N21-2,
161-168 (2009)); Timopheev, A.A., Ryabchenko S.M,, Kalita V.M., Lozenko A.F., Trotsenko P.A., Grishin A M.,
Munakata M., Effect of interaction in the magnetization reversal relaxation of superparamagnetic granular CoFeB -
SiO2 films, Solid State Phenomena Vol. 152-153 (2009) pp 213-216.; Timopheev, A.A., Ryabchenko S.M., Kalita V.M.,
Lozenko A.F., Trotsenko P.A., Grishin A.M., Munakata M., Effect of interaction in the magnetization reversal
relaxation of superparamagnetic granular CoFeB -SiO2 films, J Applied Physics, v.105, #8, pp.083905_1-8 (2009); B.
M.KanuTa, B.M.JIokTeB, MarHiTHi KBaHTOBi (pa30Bi nepexoay B AUMEPU30BaHUX aHTHU(depomMarHeTukax, YPXK.- .-
T.54, N21-2.-C.154-160. (2009); L.I1. ’)Kapkos, B.B. Ca¢ppoHoB, A.B.Komapos Ta iHul., [IaTeHT Ha KOPUCHY MOJEJIb
N944265. BctaBka KpioctaTa. 3apeecTpoBaHO B Jlep>kaBHOMY peecTpi aTeHTiB YKpaiHu Ha KOPUCHI Moferi
25.09.2009; A.M.TToropinuit, C.M.Ps6uenko, O.I.ToBcTonuTkiH, CrliHTpOHiKa, OCHOBHI SIBUILA, TEHIEHIIii PO3BUTKY,
YOXK-Ornsgy, 1.6, N21, 37-97, (2010); C.M. Pg6uenko, A.A.Tumodees, B.M. Kanura, A.®.JlozeHko, I1.A. TpoleHKo,
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