PeecTpaninHa kaptka JIiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH peecTpaLiliHui HoMep: 0122U002350

Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 18-04-2022

I1. IlizcTaBa AJis IpOBeAEHHS POOIT

IlincraBa ojist npoBemeHHs JiP: 34 - norosip (3aMOBJIEHHS) 3 LIEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemiero HayK (TOJIOBHUMU PO3NOPSIHUKAMU OI0IpKeTHUX KOIITiB Ha rmposeneHHs HIIJIKP)
Hanpsam ¢inancyBaHHS: 2.1 - pyHmameHTasbHI DOCTiIKeHH ()

Ikepesia piHaHCYBaHHS

7713 - KOIITH AEP>KOIOAKETY

Kop, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

Y Tomy 4HcCIIi 10 pOKax:

2022 2691.017 Tuc. rpH.

3aranpHui oocsr ¢pinancyBaHHs: 2691.017 Tuc. rpH.

I11. BizomocTi npo 3amoBHHuKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PpiznyHO0i 0c06H): HaujoHanbHa akazemis Hayk
YKpainu

Kopg 3a €IPIIOY: 00019270

Micueanaxo,szeﬂﬂaz ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS:

ImentTudikarop ROR: He zacrocoyerbcs

Poamip opranisauii:

Tenedon: 380442343243

IV. Bimomocri npo BukoHaBus JIiP



IloBHE HaMEHYBaHHS IOPHIAHYHOI 0coou (a6o ITIB ¢pisumyHO0i 0cO6H): IHCTHUTYT PisnKku

HanjjonasnpHoi akagemii Hayk YKkpainu

Kopg, 3a €APIIOY: 05417302

Micuesﬂaxo,rm(el-lﬂﬂ: npocnekt Haykuy, 6ya. 46, m. Kuis, 03680, Ykpaina
dopma BiracHoCTI:

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaitu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisaiii:

TenedoH: 380445251220, 380445251589

V. BimomocrTi npo cniBBUKoHaB1 s JIiP

VI. Bigomocri npo [JIiP
Ha3zBa po6oTH yKpaiHCBHKOIO:

Bubpani akTyasnbHi 3a7ja4i HAHOEJIEKTPOHIKY i CIIIHTPOHIKM [1J151 Cy4aCHUX (PYHKLIOHAJIbHUX BUKOPUCTaHb

Ha3sBa po60oTH aHIJIilICBKOIO:

Selected current problems of nanoelectronics and spintronics for modern functional uses

MeTta po60TH YKpPaiHCBHKOIO:

Metoto H/IP € BUB4YE€HHS CTPYKTYP 3 MarHiTHUM a60 €J1eKTPOIUIIOIbHIM MOPSIIKOM, 3 OCOOJIMBOCTSIMU iX
€JIEKTPOHHOI CTPYKTYypU. 30KpeMa peBepCyBaHHs CIIOHTAaHHOI [10J1sIpy3allii y TOHKUX IJ1iBKax 6araToBiCHUX
CETHEeTO- Ta aHTUCETHETOEJIEKTPHKIB IIPU [I0OBEPXHEBOMY €KPaHYBaHHI pyXJIMBUMHU iOHaMK 260 ONITUYHOMY
30yIpKEHHI HOCIiB, IO YTBOPIOIOTh IIPOCTOPOBUM 3apsi. byze BUBU€HA €BOJIOLIS X gHOMEHHOI CTPYKTYPH, 30KpeMa
IIpU eJIeKTPO-XiMiYHOMY peBepCyBaHHi nosspusanii Ta porogomeHHOMY edeKTi. BuBUaTHMyTbCSI 3aKOHOMIPHOCT
BJIACTMBOCTEU HOBITHIX MarHiTHUX MaTepiaiB 3 «OOMiHHUM ITPUCKOPEHHSIM CITIHOBOi AMHaMIKU» Ta iX
3aCTOCYBaHHS B CIIIHTPOHIlli Ta MarHiTHiN eneKTpoHili. OCHOBHA yBara NpUAiNITUMETbCS (PpepiMarHeTukaM, y sIKUx
i€ IIPMCKOPEHHS MA€ MICLIE B OKOJIi TOYKM KOMIIEHCAllii CITiHIB MiArpaTok. byayTh HOC/IiIKEHI TPAKTAYHO BasKJIMBI
3a/1aui, 30Kpema, AuHaMika JOMEHHHUX CTIHOK B CUCTeMax 3alucy i o6podku indopmaliii, MOXIUBICTb 3aCTOCYBAHHS
COJIITOHIB TUIly MarHOHHUX KparleJib [J151 HAHOT€HepaToPiB, HaKauyBaHUX CIIIHOBUM CTPYMOM, Ha 4YaCTOTHU B OKOJIi
coteHb [T, Byze npoBeneHo TeOp. aHali3 peaJbHUX MArHiTHUX CUCTEM, i po3po6JieHa NporpaMa npakTU4HoOro
BUSIBJIEHHS Tlepe6auyeHnx e(eKTIB Ta MOXJIMBOCTI iX BIIPOBA/IKEHHS. BUB4aTHMYThbCS BIACTUBOCTI MarHiTHUX
HAaHOYACTUHOK B 00J1aCTi iX MarHiTHOTro BIOPSAKYBAHHS 17151 3'1CyBaHHS OCOOJIMBOCTEN iX IIOBEiHKU B 1iill 06J1aCTi,
JIOCJIIPKEHHSI MAaTHITHUX BJIACTUBOCTEN MArHiTHUX €JIaCTOMEPIB 3 MarHiTHUMU YaCTMHKAaMU B €JIaCTAYHIN MaTpULL
3 METOIO0 BUBYEHHS MArHiTO-PEOJIOriYHOTrO e(eKTy. BUBYaTUMYyTbCSI EKCUTOHHI €(PeKTH y MOABINHUX
HaMiBIPOBiIHUKOBUX KBAHTOBUX SIMax, OJlHa 3 KOTPUX HAIliBMAarHiTHA [1J1g BUSIBJIEHHS i 3'sICyBaHHS [I€PEPO3IIOLiNy
€JIEKTPUYHOTO 3apsily MK KBaHTOBMMU SIMaMU IIPU iX POTO30YAKEHH] CBITJIOM 3 Pi3HOIO €HEprielo KBaHTIB.
[Tepen6avyaeTbcst po3rsiy, i NOPiBHSIHHS pO3MipHUX €(EKTiB B 00'€KTiB 3 HE3BUYHUMU OCOOIMBOCTSIMU €J1I€KTPOHHOI
CTPYKTYPH TaKUX, 4K €MiTaKCiliHi HAaHOIJIIBKY HAliBMETAJIIYHOTO BiCMYTY, a TAKO>K BCTAaHOBJIEHHS BILJIUBY iX

0CO6JIMBOCTEN HA eNeKTPOodi3nyHi, MarHiTOeNeKTPUYHI, i MAarHITOTPAHCIIOPTHI XapaKTePUCTUKU.

MeTta po60TH aHIJIiHCHKOIO:



The purpose of research is to study structures with magnetic or electrodipole order, with the peculiarities of their
electronic structure. In particular, it will reversal of spontaneous polarization (P) in thin films of multiaxial ferro-
and antiferroelectrics during surface shielding by moving ions or by photoexcitation of carriers that form a space
charge. The evolution of their domain structure will be studied. The regularities of the properties of the new
magnetic materials with "exchange acceleration of spin dynamics" and their application in spintronics and
magnetic electronics will be studied. The main focus will be on ferrimagnets, in which this acceleration takes place
near the point of the spins compensation of sub-lattices. Practically important tasks will be studied. In particular, it
will the dynamics of domain walls and the possibility of using solitons such as magnon droplets for nanogenerators
pumped by spin current at frequencies around hundreds of GHz. Theoretical analysis of real magnetic systems will
be conducted, and will developed a program of practical identification of the expected effects and possibility of
their implementation. The properties of magnetic nanoparticles in vicinity of magnetic ordering will be studied to
elucidate the peculiarities of their behaviours; the study of the magnetic properties of magnetic elastomers with
magnetic particles in the elastic matrix to study the magneto-rheological effect. Exciton effects in double
semiconductor quantum wells (QW), one of which is semimagnetic, will be studied to detect the redistribution of
electric charge between QW when they are photoexcited by light with different energies of quantum. It is planed
to consider and compare dimensional effects in objects with unusual features of electronic structure, such as
epitaxial nanofilms of semi-metallic bismuth, as well as to establish the impact of their features on electrophysical,
magnetoelectric, and magnetotransport characteristics.

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyH/aMeHTasIbHI HAYKOBI TOCIIPKEHHS 3
HaNBaKJIMBIIINX HpO6]I€M PO3BUTKY HaYKOBO—TeXHi‘{HOFO, COLLia]IbHO—eKOHOMi‘{HOI’O, CYCHiJIbHO—HOI[iTI/I'-IHOFO,

JIIOL,CBHKOTO MOTEHLIANY

CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHOI IiJIBHOCTI:
Bug, po6oTH: 39 - pynsamenranbHa

OuiKyBaHi pe3yJIbTaTH: MeTonu, Teopii

l'anyss 3acTocyBaHHS: 72.19

KepiBHuUKH po60oTH

BsacHe IIpizBuie Im'sa I1o-6aThKOBI: Pa6uenko Cepriit MuxaitioBud
HaykoBHH CTYHiHBb: 1.(.-M.H.

BuyeHe 3BaHHS: wieH-KOD.

InenTudikarop ORCID ID:

JoparkoBa indopmamist:

VII. ETannu BukoHauHs JiP
Homep erany: 1

Ha3sBa €Tamy: Po3po6ka METOAMK TEOPETUYHUX Ta EKCIIEPUMEHTAIbHUX JOCTIIPKEHb CUCTEM 3 €JIEKTPO-

IWIOJIbHUM Ta CIIIHOBUM MarHiTHUM BIIOPSIKYBaHHSIM, 3 CIIiIH-OpOiTalbHOIO B3aEMOJIEL0.
IToyaToK eramy: 01.2022
3akiHYeHHs eTamy: 12.2022

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT



VIIL Inpgekc YK, remaruyHi pyopuxu HTI

Ingexc YIK: 537-311.322, 535.3

Koau TemaTHYHHUX PYOpHK: 29.19.31, 29.31.27

IX. 3ak1I04HI BiZOMOCTI

KepiBHUK IOpHAUYHOI 0COOH

BignoBigasbHUI 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB
Tenedon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi

OisIJIbHOCTI

Boupap Muxano BitanifioBny
I. ¢.-M. H.
Mamkina B.JIL.

+38 (044) 525-55-79

Opuenko T.A.



