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Ha3sBa eramny: Cucremu 3 KOpesbOBaHIMHU €JIeKTPOHAMU I1J1s1 QYHKLIOHAIBHIX 3aCTOCYBaHb Y HAHO(I3HUIL],

isnii MmeTanis, eneKTpoHili, POTOHILi, CIIHTPOHILli i CETHETOEIEKTPOHILli.
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I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0co0H (ado ITIB ¢izuyuHOi 0c00H): IncTuTyT disnkun HAH
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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:
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VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Cucremu 3 KOpeJIbOBAaHUMMU €JIEKTPOHAMU 171 (PYHKLIOHATIbHUX 3aCTOCYBaHb y HaHO(i3uLj, (pisulii meTalis,

€JIEKTPOHilli, (POTOHILli, CHIHTPOHIlli i CECTHETOEIEKTPOHILIi.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Systems with corelated electrons for functional applications in nanophysics, physics of metals, electronics,
photonics, spinthronists and segnetoelectronics.

Pedepar yKpaiHCBKOIO:

Mopdosorist foMeHHUX CTIHOK CerHeTOoeIeKTPUKIB [poaHasi3oBaHa Ha OCHOBI migxony Jlanpay - 'in36ypra -
JeBoHmupa. lle Mae npakTU4HE 3HAYEHHS 1J151 KEPYBAHHSI IOMEHHOIO CTPYKTYPOIO, NOJISIPHUMH, JlieJIEKTPUYHNMU
Ta €JIEKTPOMEXAHIYHMMU BJIACTUBOCTSIMY HAHOYACTMHOK Ta TOHKUX ILJIIBOK CETHETOEJIEKTPUKIB. Ha OCHOBI
Pe3yJbTaTiB Mpo TpaHCcPopMallilo 30HHOI CTPYKTYpH rpadeHy IIpyu HakjIalaHHi Ha HbOTO IIJIACTUHU
(depomarHiTHOro i30J1TOpa, PO3IJISIHyTa aHaJIoriyHa 33iaya 32 YMOB, KOJIY ITiBKa rpadeHy Mae 3a MifKIaiKy
IIJTIBKY CETHETOEJIEKTPHUKA. [ToKa3aHa MOXKJIMBICTb CTBOPEHHS HA Lill OCHOBI CIIIHOBOTO (PiNbTpa [J1 IPUCTPOIB
CIIIHTPOHIKU. EKCIIEpUMEHTAaIbHO BUBYEHI TPAHCIIOPTHI | MarHITOTPAaHCIIOPTHI BIaCTUBOCTI IIPECOBAHUX KI'YTiB
KapOOHOBUX HAaHOTPYOOK, a TAKOXX HAHOI'PAHYJISIPHUX 00’'€MiB HAHOYACTHMHOK BYIJIELIO B i30J110104ill MaTpulli, KOTpi
BHUKOPHUCTOBYIOTHCS [IJIs1 CTBOPEHHSI TEPMOMETPIB IIMPOKOTO iHTEpPBajy TeMIlepaTyp. BuBueHi yMOBYM BUHUKHEHHS
HETIPSIMUX €KCUTOHIB Y TYHEJIbHO 3B'SI3aHUX MOJBIfHMX HaIiBIIPOBIIHMKOBMX KBAHTOBUX SIMaXx, OJIHA 3 SIKUX
BUTOTOBJIEHA 3 MAarHiTOPO3YMHEHOTO HAIiBIIPOBIAHUKA, a Apyra 3i 3BUYaiiHOTO. BusiBieHo HeBioMuil paHiue edext
3aJIEXKHOCTI eHeprii nika GoToJIoMiHeCHeHIIii HeIPSIMOTO €KCUTOHA Bif eHeprii 36y keHHsT GOTOMOMIHEeC e,
KOTPUI MOXKe OYTU BKJIMBUM IIPU CTBOPEHHI [IPUCTPOIB €JIEKTPOHIKU i CIIIHTPOHIKMA HAa OCHOBI
HaMiBIPOBiIHUKOBUX HAATPATOK. 3alIPOIIOHOBAHA CX€Ma HAHOT€HEPAaTopa 3 BUKOPUCTAaHHSIM YaCTMHOK
(depimarHeTukiB B BUXPOBOMY CTaHi I1py TeMIleparypi No6au3y CriiHoBoi KoMrieHcalii. OLiHKY 1715t
¢depimarautHoro cinaBy GdFeCo 3 TeMneparyporo KomneHcalii 106113y KiMHaTHOI I0Ka3ajy, o podoya yacToTa
TaKOro BUXPOBOTO reHeparopa gocsirae 20-30 rirarepi. Pe3ynbTaty BiIKpUBalOTh HOBY O0JIACThb CIIIHTPOHIKA
BHCOKUX YacCTOT, 10 6a3yeThCs Ha Mail>ke-CKOMIIEHCOBaHUX pepiMarueTukax. Iy esekrpoHHoro crektpy LaH10

3aIpPOIIOHOBAHO NPE/ICTaBJIEHHS, sIKe€ BpaxoBye riopuausaniio La 4f Ta H 1s es1eKTpOHHUX CTaHiB.

Pedepar aHIJIiHCBKOIO:

The morphology of domain walls of ferroelectrics is analyzed in the framework of the Landau - Ginzburg -
Devonshire approach. This analysis is of practical importance for controlling the domain structure, polar, dielectric
and electromechanical properties of nanoparticles and thin films of ferroelectrics. On the basis of the results on
the transformation of the band structure of graphene when a ferromagnetic insulator plate is applied to it, a
similar problem was considered under the conditions when the graphene film has a ferroelectric film as a
substrate. It is shown that there is a potential for creation of a spin filter for spintronic devices using this
arrangement. The transport and magnetotransport properties of extruded carbon nanotube bundles, as well as
nanogranular volumes of carbon nanoparticles in an insulating matrix, which are used to create thermometers for
wide temperature range, have been experimentally studied. The conditions have been studied of the occurrence of
indirect excitons in tunneling-coupled double semiconductor quantum wells, one of which is made of magnetically
diluted semiconductor and the other of an ordinary semiconductor. The previously unknown effect of the
dependence of the photoluminescence peak energy of indirect exciton on the photoluminescence excitation
energy has been identified, which may be important for the design of electronic and spintronic devices based on
semiconductor superlattices. A scheme of a nanogenerator using vortex-state particles of ferrimagnets at a
temperature near spin compensation is proposed. Estimates for a ferrimagnetic alloy GdFeCo with near-room
compensation temperature showed that the operating frequency of such a vortex generator reaches 20-30 GHz.



These results open up a new area of high-frequency spintronics based on nearly-compensated ferrimagnets. A
representation for the electronic spectrum of LaH10 is proposed that takes into account the hybridization of the
La 4f and H 1s electron states.

Imgexc YIK: 537.311.322, 537-311.322; 535.3

Koau TemMaTHYHHX PyOPHK: 29.19.31
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Teopis MopdoJiorii JOMEHHOI CTPYKTYpH B HAHOPO3MIPHUX CETHETOENIEKTPUKAX;
TeOpisl HAHOTreHepaTopa rirarepLioBOro AiarasoHy Ha 6a3i YaCTMHOK (epiMarHeTrKa B BUXPOBOMY CTaHi; TEOPid

KyIlepiBCbKUX KOpeJIALiil HOCIiB 3apsay B cyneprigpuai LaH10 3a paxyHOK 06MiHy aKyCTUYHUMM I1J1a3MOHAMMU.

Hassa HTII aHr/1ificbKO0: Theory of the domain structure morphology in nanosized ferroelectrics; theory of
a GHz nanogenerator using vortex-state particles of ferrimagnet; theory of charge carrier Cooper correlations in
the superhydride LaH10 due to the exchange by acoustic plasmons.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMaHi pe3yJbTaTH: Meroau, Teopii

l'anyss 3acTocyBaHHs: 72.19.

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: [Mo6ynosani Teopii: Mopdosiorii JoOMEHHOI CTPYKTYPU B HAHOPO3MIPHUX CETHETOEIEKTPUKAX 3
ypaxyBaHHSM HEIIOBHOT'O €eKpaHyBaHHSI [10J1s1pu3allii Ta po3MipHUX edeKTiB; CIIHTPOHHOrO HaHOTeHepaTopa
nianazoHy 20 - 30 I'Ty Ha 6a3i YaCTUHOK (pepimarHeTvka B BUXPOBOMY CTaHi IIPYU TeMIIEpaTypi Mo6JIM3y CIiHOBOI
KOMIIEHCallii; KyIiepiBCbKOi KOPeJIsiLii HOCIiB 3apsay B cyneprinpugi LaH10 3a paxyHOK 00MiHy aKyCTMYHUMU
IIJ1a3MOHAaMH, SIK (pakTopa MiABUILEHHS TeMIIepaTypy IIepexoy (3a paxyHOK (POHOHHOTO MeXaHi3My) 10

HAJI[IPOBiTHOTO CTaHy.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYEHHs eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasizanis HTTI
IToyaTok eramy: 01.2020
3akiHYeHHs eTamy: 12.2021
Cno>kuBaui npo,quI.li'l': HayKOBO-[AOCJIiIHI iIHCTUTYTH, BUILIi HABYaJIbHi 3aKIau
IlepcrieKTHBHI PUHKH: Vkpainu, 3apy6ixHi Kpaitu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 10 HaAAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HALAKOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IloTeH1iaIbHUE 0OCAT IIPOAAIKY, THUC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

HoparkoBa iHdopmamist:
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