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IligcTaBa aJ1s IpoBeAeHHs POOIT: 34 - IOTrOBip (3aMOBJIEHHS) 3 LIeHTPAJIbHUM OPIraHOM BUKOHABYOI B/IaM, aKaieMi€lo HayK
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Hampsm ¢inancyBanss: 2.1 - pyHIaMeHTasbHI JOCTIIKEHHS

J>kepesia piHaHCYBaHHS

I>xkepedio dinancyBaHHS: 7713 - KOIITU JEP>KOIOAKETY

daxTuynmii o6csar GpinaHcyBaHHS 3a 3BiTHMH eTam: 527.450 THC. IPH.
5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

BrnuB po3mipHuX e(eKTiB Ha e1eKTPOPi3nyHi BIaCTUBOCTI rpapeH-CEerHeTOeNEKTPUIHNX HAHOCTPYKTYP

HasBa po6oTH (aHrJ1)

The influence of size effects on the electrophysical properties of graphene-ferroelectric nanostructures

Pedepar (yxp)

OOG’eKT HOCJiAXKEHHSI — CErHEeTOeNEeKTPUKU, rpadeH, rpadeH-CerHeTOeIeKTPUYHI HaHOCTPYKTYpPM Ta KomIliekcu. [Ipegmer
JIOCJIIPKEHHS. — PO3MIpHiI e(eKTU eeKTpOQi3NdHUK, NMOJSIPHUX, MArHiTHUX Ta MAarHiTO€JEeKTPUYHUX BJIACTUBOCTEN rpadeH-
CErHeTOEeJIEKTPUYHUX HAHOCTPYKTyp. Mera HTP - BCTaHOB/IEHHS BIUIMBY pO3MipHUX e(deKTiB Ha eseKTpodi3uyHi, MOJSpHI,
MAarHiTHi Ta MarHiToeJIeKTPU4Hi BIacTUBOCTI rpadeH-cerHeroeseKTpuyHux HaHoCTpykTyp (ICEHC) nnisi CTBOpPeHHSI HOBITHIX
MIPUCTPOIB €HEProHe3aJIe)XHOI MaM'sITi Ta HagdyTIMBUX CEHCOPiB. MeTa 1-ro eTamy - aHasi3 BIJIMBY po3MipHUX e(eKTiB Ha
enexktpodisuyHi, nossipHi Ta MarHitHi Bnactusocti 'CEHC. OcHoBHI pe3ysbTaTy. [I0BHOI Mipoio BUKOHaHO 3aBIaHHs 1-ro erary,
SKi B CYKYIIHOCTi iCTOTHO BJOCKOHAJIIOIOTh CTaH PO3POOKM Ipo6GiemH, 30Kpema: A) TeopeTyHO MPOaHaJi30BaHO BIIMB
po3mipHux edexTiB Ha ¢$a3oBi cTaHM Mossgpu3alii Ta AMHAMIKy JOMEHHOI CTPYKTYPH CETHETOeseKTpuKa-mysbTudepoika Hfl-
xZrxOQ2, BKpUTOro mapom rpadeHy. BukopucTtosyioun epeKTUBHY BinbHYy eHepriio JlaH[ay, MU BUSBUJIM IIOBHY KOPEJISILI0 MDK
posnoginom mnosnsgpusauii B miBni HfI-xZrxO2 i Hocismu 3apsgy B opHomaposomy rpadeni. B) 3a pmomomoroioo PamaH-
criekTpockomii Ta audpakuii PeHTreHiBChbKUX IMPOMEHIB MPOBeIeHi BHUMIpPIOBAHHS Ta aHAi3 CHEKTPAJbHUX BJIACTUBOCTEM
(pepopuctopcHux cerHeroenekTpukiB SrBi2(Tal-xNbx)209 Ta BUSIBIE€HO HEMOHOTOHHE 3MilllEHHS MaKCUMyMy PaMaHiBCbKOi
cmyru 810 cm-1 3i 36inpmenHsm Bmicty Nb, sike 3ymoBsieHO ¢eponucToplieio, a came HaxuioMm okraenpis (Ta,Nb)O6. B) 3a
JIOTIOMOrol0 PaMaH-CHeKTpOCKoMmii, Au@pakiii peHTTeHiBCbKUX NPOMEHIB Ta BUMIipIOBaHb MAarHiTHHX BJIACTMBOCTENM OTPUMaHi
HOBi 3HaHHA MPO CTPYKTYpPy Ta (a30BUIl CKJaJ, CETHeTOoeneKTpukiB-aHTudgepomarneTukiB Bil-xRExFeO3 (RE - pimkosemesbHi

enemeHTH La, Lu abo Sm).
Pedepar (aHrI)

The object of research is ferroelectrics, graphene, graphene-ferroelectric nanostructures and complexes. The subject of
research is dimensional effects of electrophysical, polar, magnetic and magnetoelectric properties of graphene-ferroelectric
nanostructures. The goal is to establish the influence of dimensional effects on the electrophysical, polar, magnetic and
magnetoelectric properties of graphene-ferroelectric nanostructures (GFENS) for the creation of the latest non-volatile memory
devices and ultra-sensitive sensors. The purpose of the 1Ist stage is to analyze the influence of dimensional effects on the
electrophysical, polar and magnetic properties of GFENS. Main results. The tasks of the Ist stage, which collectively significantly
improve the state of development of the problem, have been fully completed, in particular: A) The effect of dimensional effects
on the phase states of polarization and the dynamics of the domain structure of the ferroelectric multiferroic Hfl-xZrxO2
covered with a graphene layer was theoretically analyzed. Using the effective Landau free energy, we found a complete
correlation between the polarization distribution in the Hfl-xZrxO2 film and the charge carriers in single-layer graphene. B)
With the help of Raman spectroscopy and X-ray diffraction, measurements and analysis of the spectral properties of
ferrodistortion SrBi2(Tal-xNbx)209 ferroelectrics were carried out, and a non-monotonic shift of the maximum of the Raman
band at 810 cm-1 with an increase in the Nb content was revealed, which is caused by ferrodistortion, namely the tilt of the
octahedra (Ta,Nb)O6. C) With the help of Raman spectroscopy, X-ray diffraction and measurements of magnetic properties, new
knowledge about the structure and phase composition of ferroelectrics-antiferromagnets Bil-xRExFeO3 (RE - rare earth
elements La, Lu or Sm) was obtained.

Inpexc YIK: 538.9190405; 548.5.01



Kopgu TemarnuyHux pyopuk HTI: 29.19.15
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): Teopis BIIMBY po3MipHUX edeKTiB Ha eseKTpo]i3uyHi, NOJISIPHI, MArHiTHI Ta MarHiTOeJIeKTPUYHi

BJIACTUBOCTI rpadeH-cerHeToenekTpuaHnx HaHocTpyKTyp ([CEHC).

HasBa npoaykuii (anru): Theory of influence of size effects on electrophysical, polar, magnetic and magnetoelectric properties
of graphene-ferroelectric nanostructures (GFENS).

OuikyBaHi pe3ysabTaTH: MeTOU, Teopii
T'anyss 3acrocyBanHs: 72.19

Onuc npoaykuii (yKp): [ pyHTYIO4NCE Ha pesysIbTaTax IPOBEAEHNX eKCIIEPIMEHTATBHUX TA TEOPETHYHUX LOCTIIKEHb,
BCTaHOBJIEHI (Pi3N4HI MEXaHi3MU BIIJIMBY PO3MiPHUX €(PEKTIB Ta XiMiYHOTO CKIaAy Ha (pa3oBi cTaHU NMosipu3anii
CErHeTOeJIEKTPUKiB-MyIbTU(EPOiKiB, TaKUX SIK PePOIUCTOPCHI cerHeToeneKTpuku SrBi2(Tal-xNbx)209, cerHeToeneKTpuKu-
aHTudepomartHeTuku Bil-xSmxFeO3, Bil-xLaxFeO3 ta LuFeO3, Ta cerHeToeNeKTpUKU-aHTUCcerHeToeneKTpuku Hfl-xZrxO02 y
KOMILIEKCi 3 rpadpeHamu. 3okpema: 1) BIIMB po3MipHUX edeKTiB Ha (Ha3oBi CTaHU NOJsIpU3allii Ta AMHAMIKy JOMEHHOI CTPYKTYpU
CerHeToesieKTpuka-myabTudepoika Hfl-xZrxO2, BKpUTOro mapom rpadeny € BUpaskeHuMH, sIKio miiska Hfl-xZrxO2 nocutsb
ToHKa (5 HM < h < 20 HMm), criBBigHOMmeEHH] Zr /[Hf+Zr] nexxuts y mexxax 0,3<x<0,7, a MpOMIKOK MiX IJIiBKOIO Ta rpad)€HOBUM
mapom HaATOHKuUH (~0,5 HM); 2) BUSIBJIEHO IIOBHY KOPEJISLiI0 €J1eKTPO]i3NUHOro cTaHy rpadeHy 3 JuHaMiyHUMU 3MiHaAMU
JIIOMEHHOI CTPYKTYPH CETHeToeIeKTpuKa-myabTudepoika Hfl-xZrkO2; 3) BUMipIOBaHHS CIIEKTPAJIbHUX, €JIeKTPOPI3NYHUX Ta
MAarHiTHUX BJIACTUBOCTEN CETHETOeIeKTPUKiB-MyIbTUPepoikiB SrBi2(Tal-xNbx)209, Bil-xSmxFeO3, Bil-xLaxFeO3 ta LuFeO3
MOKa3aJIy, 10 TOHKI IJIiBKM Ta HAHOYACTUHKY IMX MaTepiasiB MaloTh BUCOKUI MOTEHIias 111 BAKOPUCTAHHS y rpadeH-

CErHEeTOEeJIEKTPUYHUX KOMITJIEKCaX.

ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII: Po3po6ka Teopii
Crapis 3aBepmenocti HTII: 3it o HIJKP

Bruposagskenns HTII: He BnposamkeHo

CTpOKH BIIPOBaJI’)KEHHSI:

Bupo6Huk npoaykuii: InctutyT disuku HAH Ykpainu
Cro>KkuBayi NpogyKuii:

IlepcrieKTHBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOroBOpamMu

®opmu Ta ymoBH nepegaui npogykuii: CriisieHi HIJIKP
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