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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0225U004166

Jep>kaBHUH peecTpauiliHUI HOMeP: 0124U003757

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 21-11-2025

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3Ba eramny: HaHopo3amipHi Ta HAHOCTPYKTypoBaHi pepo-HOoHIKY 3 HEraTUBHOIO EMHICTIO: TEOPisl, EKCIIEPUMEHT

Ta 3aCTOCYBaHHS.
IToyaToK eramy: 03.2025
3akiHyeHHs eTamy: 12.2025

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

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

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekTt Hayku, 6yn. 46, m. Kuis, 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 IOPHIHYHOI 0ocoou (a6o ITIB ¢pizuuroi 0co6H): Hanjonansuuit pomnn

JIOCJiIKEHb YKpaiHU

Kog, 3a EIPIIOY: 42734019

Micuesnaxo,szeHHa: ByJ1. bopuca I'piHdeHka, 1, m. Kuis, 01001, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442981622, 380442981622

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 BuzaTkiB i KpeguryBaHHs (KITKBK): 2201300

dakTuuHui 06car ¢piHaHCyBaHHS (THC. IPH.): 3999.470




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BaratokpaTHO-BUPOKEHi MeTacTabilibHi CTaHU CIIOHTaHHOI NoJIsIpU3aliii HAaHOQPepoiKiB: TEOpPis, EKCIIEPUMEHT Ta

INEPCIIEKTUBY OJIA I_U/I(l)pOBOi HaHOCJ'[eKTpOHiKI/I.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Manyfold-degenerated metastable states of spontaneous polarization in nanoferroics: theory, experiment and
perspectives for digital nanoelectronics.

Pedepat yKpaiHCBKOIO:

[TpoBenenuit aHai3 yMOB BUHUKHEHHSI METACTa0iJIbHUX CTaHIB JOMEHHOI CTPYKTypu wapy ¢pepo-HoHika, ki
XapaKTEePU3YIOThCSI HETaTUBHOI €MHICTIO, HA IIPUKJIAZi HAHOYACTUMHOK (depoenekTpukiB Sn2P2S6 ta BaTiO3,
HaHoILIacTiBLiB dpepienexTpukiB CulnP2S6, Ta pepoenexrpukiB-antudepoenekrpukis HfxZrl-xO2. 3naiineHi
YMOBY BUHMKHEHHSI METACTabiIbHUX J1a6ipUHTHUX IOMEHIB y aHCAMOJISIX (PepOeIEKTPUYHMX HAHOYACTUHOK
Sn2P2S6, CulnP2S6 ta HfxZrl-xO2 Ta npoBefeHN TEOPETUYHUI aHali3 BIJIMBY PO3MiPHUX Ta [I0OBEPXHEBUX
edexTiB Ha ix OJSIpHI, AienekTpuyHi, e1ekTpodisuyHi BIACTUBOCTI Ta CTAHU 3 HETATUBHOIO eMHICTIO. CUHTE30BaHi
Ta JOCJiIPKeHi 6araTouapoBi HAHOCTPYKTYPH, SIKi MiCTSTb HAHOPO3MipHi (pepo-1ioHiku BIopUUTiB All-XScxN-AIN,
Mgl-xZnxO-Zn0O, Mgl-xZnxO-MgO Ta HaHOKOMIO3UTHi I1iBKU (pumoopuTiB HfxZrl-xO2. [IpoananizoBaHuil BIJIMB
PO3MipHUX Ta IOBEPXHEBUX €(EKTiB Ha iX MOJISIPHI, JieJeKTpUYHi Ta eseKTpodi3uyHi B1acTuBOCTi. [IpoananizoBaHo
ingykoBane 30H10M [ICM 3apofKeHHsI HAHOJZOMEHIB, 0COGIMBOCTI JIOKAJIbHUX IIETEJIb TiCTepe3ucy nospusallii Ta
KOEpPLUUTHBHUX I10J1iB y IBOIIAPOBUX Ta TPUIIAPOBUX HAHOCTPYKTypax BIOPLUTIB. ¥ HaHOKomno3uTax HfxZrl-xO2
BUSIBJIEHO PE3UCTUBHE NIepeMUKaHHA. [IpoBenennii anasi3 [4 Ta PamaHiBCbKOrO pOo3CilOBaHHS HAHOCTPYKTYP, 4Ki
MiCTTb (pepO-1OHIKM, 30KpeMa HaHOYaCTUHKU Bil-xSmxFeO3. 3a 1oomMorow peHTreHiBChbKOi AudpaKii,
IIPOCBivyI040i eIeKTPOHHOI Mikpockomii, PamaHiBcbkoi Ta 4 ®Qyp'e cnekrpockoriii 6ys10 BCTAHOBJIEHO, 110 CIIOJYKU
3 IOCTYIIOBUAM 3aMillleHHsAM Bi3+ Ha Sm3+ xapaKTepu3yThCS OCiIOBHICTIO CTPYKTYPHUX NTEPETBOPEHD Bifl
pomboenpuyHoi ¢pasu R3c 1o opropom6iunoi pazu Pbnm. [TposeneHuit aHasia MiKpOCTPYKTYPH CUHTE30BaHUX
HAHOCTPYKTYP Ta BUSIBJIEHI KOPeJIsLiii 3 iX BObT-(apafHUMU Ta BOJIbT-aMIIEPHUMHU XapaKTE€PUCTUKAMMU.

Po3pobeHi pekomeHalii o0 NepcrneKTUBHUX 3aCTOCYBaHb HAaHO-(epO-1OHIKIB 3 HEraTUBHOIO €MHICTIO.

Pedepar aHr1ilicbKOIO:

The conditions for the emergence of metastable states of the domain structure of the ferro-ionic layer, which are
characterized by negative capacitance, were analyzed using the example of ferroelectric nanoparticles Sn2P2S6
and BaTiO3, CulnP2S6 ferrielectric nanoflakes, and HfxZr1-xO2 ferroelectric-antiferroelectrics. The conditions for
the emergence of metastable labyrinth domains in ensembles of Sn2P256, CulnP2S6, and HfxZr1-xO2 ferroelectric
nanoparticles were found and a theoretical analysis of the influence of size and surface effects on their polar,
dielectric, electrophysical properties, and states with negative capacitance was performed. Multilayer
nanostructures containing nanosized ferro-ionics of wurtzites All-xScxN-AIN, Mgl-xZnxO-Zn0O, Mgl-xZnxO-MgO
and nanocomposite films of fluorites HfxZr1-xO2 were synthesized and studied. The influence of size and surface
effects on their polar, dielectric and electrophysical properties was analyzed. The nucleation of nanodomains
induced by the PFM probe, the features of local polarization hysteresis loops and coercive fields in two-layer and
three-layer wurtzite nanostructures were analyzed. Resistive switching was revealed in HfxZr1-xO2
nanocomposites. The IR and Raman scattering of nanostructures containing ferro-ionics, in particular Bil-
xSmxFeO3 nanoparticles, was analyzed. Using X-ray diffraction, transmission electron microscopy, Raman and IR
Fourier spectroscopy, it was found that compounds with gradual substitution of Bi3+ by Sm3+ are characterized by
a sequence of structural transformations from the rhombohedral phase R3c to the orthorhombic phase Pbnm. The
microstructure of the synthesized nanostructures was analyzed and correlations with their current-voltage and
charge-voltage characteristics were found. Recommendations for promising applications of nano-ferro-ionics



with negative capacitance were developed.

Impexc YIK: 538.910405; 548.5.01

Koau TeMaTHYHHUX PyOPHK: 29.19.15
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: HaHOpo3MipHi Ta HAHOCTPYKTYPOBaHi Gpepo-HOHIKM 3 HETATUBHO EMHICTIO.
Ha3zBa HTII aurJificbKo¥0: Nanosized and nanostructured ferro-ionics with negative capacitance
HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpmvxaHi P€3yJbTaTH: Meroau, TeOpii, rinoresu

l'asy3s 3acTocyBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 3uaitneni Ta mpoananizoBaHi yMOBY BUHUKHEHHSI 6araTOKpaTHO €HEPTrETUYHO-BUPOKEHUXK
MeTacTabiIbHMX CTaHIB eJIeKTPUYHOI IoIIpu3aliii, iHIyKoBaHUX po3MipHUMU edekTamu y HaHodepoikax. 30Kpema,
BM3HAU€Hi yMOBY BUHUKHEHHS (PepOo-IOHHOTrO CTaHy Y TOHKUX 6araTromapoBux miBkax All-xScxN-AIN Ta
HaHovyacTuHKax ¢epoikiB BaTiO3, Bil-xSmxFeO3, HfxZr1-xO2 ta Sn2P2S6, skum nputaManuil epekT HeraTuBHOI
Iv@epeHLifHOI €MHOCTI. BCTaHOB/IEHI MEXaHi3MU BIUIMBY PO3MipDHOrO €(PEKTY Ta HEJIHIMHOrO IIOBEPXHEBOTO
eKpaHyBaHHs Ha pepo-NOHHUII CTaH Ta e(PeKTUBHY HEraTUBHY €MHICTh y HaHO4YacTuHKax BaTiO3, HfxZrl-xO2 ta
Sn2P2S6. Pe3ysbTat OTpHUMaHi BIeplle, HE MAlOTh AHAJIOTIB Ta € BaXKJIMBUMMU [JIs1 PO3BUTKY II€PELO0BOI CBITOBOI
(PyHIAMEHTAJIbHOI HayKU Ta HOBITHIX 3aCTOCYBaHb Y HAHOEJIEKTPOHIL B KpaiHax-nigepax, CIIA Ta €C. Brim ni

PEe3yJIbTATU B [IEPILY YEPTY BAKJINBI 17151 MiITPUMKU PO3BUTKY IIEPEeLOBOi HAYKU B YKpaiHMU.
ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Inwe (Po3po6ka Teopii)
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:
IToreH1iaIbHUI 0OCST IIPOJAIKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI
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