O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0221U106906

Jep>kaBHUH peecTpauiliHUI HOMeEP: 0120U101217

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 22-12-2021

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: JlocnifkeHHs TPaHCIIOPTHUX e(PEKTiB Ta MarHiTOENIACTUYHUX | pafialifiHuX BIUIMBIB HA

HAaHOCTPYKTYPH.
IToyaTok eramy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3Haxoa KeHHS: npocnekt Hayku, 6yz. 46, M. Kuis, Kuiscbka 0671., 03680, Ykpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445251220, 380445251589

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kog, 3a €EIPTIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442350981, 380442262341, (044) 239-66-72, 2343243, www.nas.gov.ua

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 BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuyHui 06car ¢piHaHCYBaHHS (THC. IpH.): 2183.887




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HosiTHi MaTepianu 115 3aa4 HAaHOEJIEKTPOHIKY, CETHETPOHIKY Ta CIIHTPOHIKY i IX TOCIiIKEHHS.

Ha3sBa po6oTH aHIJIilICbKOIO:

New materials for the problems of nanoelectronics, ferroelectronics and spintronics and their researches.

Pedepar yKpaiHCBKOIO:

Lleft 3BiT € OCTaTOYHUY, BKJIIOYaeE 3BiT 3a 1I-i1 eTan wiei Temu ( 3a 2021 p). Betyn o Heoro, Po3zin 1, onucye
CTPYKTYypy 3BiTy. Po3zini 2 onucye mociimKkeHHs MarHiTHUX esnactomepis (MAE), 30kpema siBule BUTHHY CTPYOKHS 3
MAE y noriepe4HomMy 10 HbOro MarHiTHOMy 1oJii. OGrpyHTOBaHO, 110 KPUTHUYHA [10BeliHKa BUTMHY OOYMOBJIEHA
MarHiTHMMU Ta MarHiTO-IpPY>XHUMH BJIACTUBOCTSIMUI LIMX CIIOJIYK. 3HaiileHo eeKT nam’siti Gopmu B HUX.. B
po3aisi 3 onurcaHi JOCIiIKEHHS CTPYKTYPH Ta €JIEKTPUYHUX BIACTUBOCTEN IEKiIbKOIIAPOBOTO BilHOBIIEHHOTO
okcuay rpadeny. BctanosneHo, o el marepian € CuCTeMOIO rpadeHOBUX i/ITHOK, PO3/iJIEHNX BYIJIE€L,€BUMU
6apepamu. M1oro mpoBifHiCTh XapakTepU3yeThCs KyJIOHIBCHKOIO 6J10KafI0H0, i CTPUOKOBOIO MPOBiAHICTIO. Po3in 4
IIPUCBSIYEHO AOCIIIPKEHHIO TEPMOMATHITHOTO €(EKTY y CIIIHTPOHHIN CTPYKTYPi TUITy «CIIIHOBUI BEHTUJIbY.

y IpUKJIaJleHOMY MarHiTHOMy IoJii. [IuTaHHS [MHaMIKU JOMEHHUX CTiHOK Yy KipaJlbHUX aHTU(dEepOMarHeTrKax €
OCHOBHUM IIPeIMETOM PO3J1isy 5. JJOCTiIpKeHHS JuHaMIK1 M'SKUX (POHOHHUX MOJ], B CETHETOEJIEKTPUKaxX 3a
IIOIIOMOT0I0 CKaHYI04YO0i 30HI0BOI MiKPOXBUJILOBOI MIKDOCKOIIII CTAaHOBJIATL IIPpEAMET PO3Tiny 6 . TeopeTnyHi
IOCJIIKEHHS IbOTO IMTAaHHS NOPiBHSHI 3 eKCIIEPUMEHTOM, BUKOHAHUM 3aKOPJIOHHMMMU CIliBaBTOpamu. Posnin 7
MiCTATb KOPOTKUH OIHUC BUSIBIEHOTO €(EKTy 3aJIeXKHOCT] eHeprii HeNnpsIMUX €KCUTOHIB Y IOJIBiMHIN KBAHTOBIN sIMi
Bif, eHeprii 30yI)keHHs. 3a MaTepiazlaMu 1bOTO €TaIy Onmy6siKoBaHO 7 ctaTtel [1* -7*], nBi 3 HUX L€ y cTafii
ny6sikauii. 3po6seHo 2 gonosini [8*- 9*] Ha HayKOBUX KOH(pepeHLisIX. Yci CTaTTi B )KypHaax, iHgekcoBanux Web of
Science Ta / abo Scopus

Pedepar aHIJ1iHCBKOIO:

This report is final, it includes essentially a report for the II. stage of this topic (for 2021). The introduction to it,
Section 1, describes the structure of the Report. Section 2 describes the study of magnetic elastomers (MAE), in
particular the phenomenon of bending the rod with MAE in a transverse magnetic field. It is substantiated that the
critical bending behavior is due to the magnetic and magnetoelastic properties of these compounds. The shape
memory effect was found in them. Section 3 describes studies of the structure and electrical properties of
multilayer recovered graphene oxide. It is established that this material is a system of graphene areas separated by
carbon barriers. Its conductivity is characterized by Coulomb blockade and jumping conductivity. Section 4 is
devoted to the study of the thermomagnetic effect in a spintronic structure of the spin valve type. It is shown that
it mainly depends on the multilayer magnetic structure of the sample and its transformation in the applied
magnetic field. The issue of domain wall dynamics in chiral antiferromagnets is the main subject of Section 5.
Studies of the dynamics of soft phonon modes in ferroelectrics using scanning probe microwave microscopy are
the subject of Section 6. Theoretical researches on this issue have been compared to an experiments which had
been performed by foreign co-authors. Section 7 contains a brief description of the findings effect of the
dependence of the energy of indirect excitons in the double quantum well on the excitation energy. Based on the
materials of this stage, 7 articles were published [1 * -7 *], two of them are still under publication.Two paper had
been reported [8 * - 9 *] at scientific conferences. All articles are published in journals indexed by Web of Science
and / or Scopus.

Ingexc YIK: 537.311.322, 535.3

Koau TemaTHYHHX PyOpHK: 29.19.31, 29.31.27
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: KpuTryHMil BATMH CTPIKHIB 3 MarHiToenactrka (MAE) B MarHiTHOMY MOJI.
EsleKTponpoBiIHICTh BiIHOBIEHOTO OKCHI0BaHOTro rpadeny (BOI), KysoHiBCbKa 6710Kaza, rpadpeHOBi KBAHTOBI
TouKu. JloKanizanis HOCiiB 3apsny. AniabaTryHa 3MiHa TEMIIEPATypU B CIIIHOBOMY BEHTIJIi CIIpUYMHEHa
MarHiTOKaJIOpuYHUM e(eKToM. [JuHaMika JOMEHHHUX CTIHOK B KipaJlbHUX aHTUepoMareTukax (AOM).
30HAyBaHHS JUHAMIKA M'IKMX ONITUYHUX (DOHOHIB y (pepoiHaxX CKaHYIOUYOI0 MiKPOXBUJILOBOIO iIMIIEJAHCHOIO
MIKPOCKOIIi€I0. 3aJ1€;KHOCTI €HePrii JIIOMIHECLIEHLIT HENIPSIMUX €KCUTOHIB B [TOJBIMHIY KBAHTOBIM AMi Bifl €Heprii

KBaHTIiB (POTO 30y IKEHHSI.

HasBa HTII aHr/1iMicbKO¥O: Critical bending of magnetoelastic (MAE) rods in a magnetic field. Electrical
conductivity of reduced oxidized graphene (ROG), Coulomb blockade, graphene quantum dots. Localization of
charge carriers.The adiabatic change of the temperature in the spin valve is caused by a magnetocaloric effect.
Dynamics of domain walls in chiral antiferromagnets (AFM). Probing the dynamics of soft optical phonons in
ferroins by scanning microwave impedance microscopy. Dependences of luminescence energies of indirect

excitons in a double quantum well on the energy of quantum photo excitation quanta.
HTII, axy nepenba4asocss CTBOPHTH:

IIpuunnmu, yepe3s aki HTII ne 6ysio cTBOpeHoO:

OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'anyss 3acTocyBaHHS: 72.19

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: MaruitHe nose iHgyKye KpUTUYHWIT BUTUH CTPWKHIB 3 MAE, Y KpUT-TOYI[i BTpa4a€ThCs MexaHiqHa
CTIiMKICTb 1 BHMKYETBCSI CHMETpisl MarHiTHOTO CTaHy. ['icTepe3nc BUTMHY 3 HACJiIKOM MarHiTopeosoriyHoro eexry.
3HaigeHo eeKT nam’siTi popmu 1111 BUTMHY B LIMKJIi HAMarHivyBaHHs - oxosiogkenHs (HoO) - narpisanns (H=0). Ha
nepeHoc 3apsay y BOI' mpu TemmnepaTypi resiiio BIJIMBA€ KyJIOHIBCbKa 6J10Ka/1a, sIKa CIIPUYMHSIE CTPUOKOBY
MIPOBIIHICTD i HEJIHINHICTb BOJIBT-aMIIEPHOI XapaKTepPUCTUKHU. Lle € Hacainkom HasBHOCTI y BOI' sp2 nomeHis
rpadeHy, XxaOTUYHO pO3TallOBaHUX B MaTPHULi siKa MiCTUTb i Sp3 ByrJelp i KucHeBi rpynu. Hocii 3apsny
[IEPEHOCSTHCSI CTPUOKAMU MiXX SpP2 KBAaHTOBMMMU TOUYKAMU - JOMEHAaMU rpadeHy. AliabaTudHa 3MiHa TeMIIEPaTypu
(ATad), cnpryrHeHa MarHiToOKaJl0pMYHUM e(PEeKTOM, iHIYKOBAaHUM y TIapaMarHiTHil MiBLi ClIiIHOBOTO BEHTUIIS
eeKToM MarHiTHoOi 6;1M3bKOCTi cycigHix ®M mapiB Ta CTBOPEHMM MarHiTHUM IoJieM, sk TakuM. JIns Ho250 Oe,
BHECOK MarHiTHoi 6;1u3bkocTi y ATad, nepesuiye ATad Bif npsimoi gii noss B ~ 2,5 pasu. [Tokasano, 1m0 B AQM 3
KipaJIbHOIO B3a€EMOJI€I0 CTPYKTYPY JOMEHHOI CTiHKY, 1110 PYXAa€ThCA 3 WBUIKICTIO MArHOHIB Ha JIiHIMHIN OingHL]
CIIEKTPa, SIK i B CTaHJAPTHUX MoAeax AQM, MOKHA OTpUMAaTH IEPETBOPEHHIM JIOpeH1id, ajle 3aKOH AucIepcii He
onucyetbcs JlopeHl -iHBapiaHTHMM BUpa3oM. [Ioka3aHo, 0 CKaHyI4a MiKDOXBUJILOBA iMIIEJaHCHA MiKPOCKOIIis
(cMIM) nposiBiisie BiryKy, OB'SI3aHi 3 AMHAMIKOIO M'SIKMX ONITUYHUX (POHOHIB Y (epoikax. BuBeneHo aHaliTUYHI
BUpasu 115 E-nioteHniany, iMnenaHcy Ta ieseKTpUuYHuX BTparT,. [lokazaHo, o BIJIUB fucnepcii M'skux GOoHOHIB Ha
IIPOCTOPOBUIA PO3MO/iJ i YaCTOTHI CIIEKTPHU LIMX BeIUYMH cuiabHUi B okoJi 10 — 30 K 6ing TC. Lli cTBOpIOI0€E OCHOBY
IJ151 KOHTPOJIIO AMHAMIKU M'SIKAX ONTMYHUX POHOHIB no6usy TC. 3a gornomoroo cMIM 3 HM-PO37ilbHOI0
3parHicTio Ta [T 4acToToM0, 10 BasKIMBO 171 PO3YMiHHS ME€XaHi3MiB (pa30BUX NepexoiB y ¢pepoikax Ta ix
3aCTOCYBaHHS. BUBYEHI NPUYNHY 3aJ1I€XKHOCTI €HEPrill JIIOMiHECLeHIlii HEeNPsIMUX €KCUTOHIB B IIO/BiHill KBAHTOBIN

siMi Bifi eHeprii KBaHTiB POTO36YIPKEHHSI., 1II0 BAKJIMBO 11711 BUKOPUCTAHHS TaKUX CTPYKTYP

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Orpumanns HOBUX 3HAHB i JaHUX PO IPUPOZIY

B3a€MO/Iil y TBEPAUX TiJIaX, KOPUCHE AJ15 TPAKTUYHUX BUKOPUCTAHb i 1711 BAKOPMCTaHHS B OCBITI.
Bniue HTII Ha mOBKiJjLIS:

Bnposag>keHHs1 HTII: He snpoBamxeHo



ITpakTHyHa peasnisanis HTII
ITouaToK eramy:
3aKiHYeHHs eTaly:
Crno>kuBavi NPOAYKIIii: Haykosi iHcTuTyTn HAH YKpainu Ta iHmumx Kpait i Buyi HaB4asbHi 3akuazy ¢GisngHoro
i ¢pisuko-TexHiyHOTO NMPOdinio.
IlepcnekTHBHI PUHKHU:
XapakTep cniBpOOiTHHIITBA 3 iHBECTOPOM
IloTpiOHMI 006CST iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAIOTHCSI iIHBECTOPY MicJIsA 3aBEpPLIEHHST POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeH1iaIbHUI 0OCAT IIPOJASKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (POKiB):

JopaTrkoBa iHdpopmamnist:
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