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dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHMH eTam: 57.6 THC. IpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

JlocigKeHHs e1eKTPOIPOBIAHOCTI TOMEHHUX CTIHOK CETHETOEJIEKTPUYHUX MIKPO- i HAHO-JOMEHIB: TEOPisl Ta €KCIIEPUMEHT.

Haspa po6oTH (aHrJ1)

Study of ferroelectric micro- and nano- domain wall conductivity: theory and experiment.

Pedepar (yxp)

HIP cnpsmoBaHa Ha BuUpilleHHS QYHZAMEHTaJbHOI HaAyKOBOi mNpo6iemu ¢i3MKd HEPIBHOBaXXHUX CTaHIB, IIOB'S3aHOI i3
BCTQHOBJIEHHSIM, OIMCOM 1 KEPyBaHHSM €JIEKTPOHHMMU BJIACTUBOCTSIMA HAHOCTPYKTYp IpU (pa30BUX INEPETBOPEHHSIXK Y
MIPOCTOPOBO  HEOJHOPIZHMUX yMoOBaxXx. OO6'€KT HOCHAXEHHS - eNeKTpPo(di3suyHi BIACTUBOCTI [JOMEHHMX CTiHOK Y
CErHeTOoeJIEKTPUKaX. MeTa poboTy NPOBECTH KOMIIJIEKCHE TEOPETUYHE i €KCIIEPUMEHTANIbHE JOCTIIKEHHS €J1IeKTPOIIPOBITHOCTI
JOMEHHUX CTiHOK Yy CErHETOE€JIeKTpMKaX. MeToOyu HOCIiAXKEHHS - KJIACUYHUI ONUC HEOJHOPIOHUX NPOCTOPOBO-OOMEKEHHUX
CErHETOEeJIEKTPUKiB-HAMIBIPOBIIHUKIB ~METOJAMU  €JIEKTPOCTAaTUKM, Teopii (a3oBUX INE€PETBOPEHb. BUKOPUCTOBYIOUU
(eHomeHoOTiUHY Teopito I'iH36ypa-JlaHfay-/leBOHIIMpa Ta METOAU €JIeKTPOCTATUKU, MPOBeIeHi CaMOy3ro/iKeHi PO3paxyHKU
€JIEKTPOIIPOBIIHOCTI JOMEHHUX CTiHOK MIKpO- i HAHO-JOMEHIB Y CErHETOEJIEKTPHKAX-HalMiBIPOBiJHMKAX. BcTaHOBJIEHI OCHOBHI
MEXaHi3MM TIPOBiJHOCTI JOMEHHUX CTiHOK MIKpO- i HAHO-JIOMEHIB Y CETrHETOEJIEKTPUKaX-HalliBIIPOBiJHMKAX, & CaM€ HagBHICTb
HEKOMIIEHCOBAHOTO 3B'S3aHOrO 3apsily MOOJM3y CTiHKM Ta CHOPUYMHEHUN HUM €QeKT IOoJjisl, aKyMyJislis 3apspKeHUX Ta
He3apsKeHUX AedeKTiB, ¢ekcoenekTpuyHuil epekT Ta AedopMalifiHuil MOTeHLian. BUKOPUCTOBYIOUM pesakcalifiHuil TUI
piBHSIHB 3 KyGiYHOIO HeJIHIMHICTIO, ZOoCiifKeHa AMHaAMIKa repe Mosspusalii mif Aielo MmoJis iHAYKOBAaHOTO 30HIOM [Jisl Pi3HUX
3Ha4€Hb IOPOroBoro nosisl. [lokazaHo, 1O KiHETWKA [NOMEHIB BU3HAYaA€TbCSl aHI30TPOINE€I0 MOPOTOBOTrO IOJISl, YUM MEHIIE
MIOPOTOBe M0JIe, TUM Oiblnii po3mMip momMeny. et GaxT 103BOJIsIE MOSICHUTY Pi3HULIIO JOBKUH JOMEHIB Ta €JIeKTPOIIPOBITHOCTI
ix criHok myna X- Ta Y-3pi3iB B LINDO3. OTpumani pesynbpraTé MOXYTb JATWU YSBJIEHHS IIPO HETPHUBiaJbHYy HAHOPO3MIipHY
aHI30TPONHY [AMHAMiKy peBEPCYBaHHS TOJpU3alii Ta €JIEKTPONPOBIAHICT NOMEHHMX CTiHOK B CHJIBHO HEOIHOPITHUX

€JIEKTPUYHUX I10JISX.
Pedepar (aHr1)

Research aimed at solving fundamental scientific problems of the physics of nonequilibrium states associated with the
establishment, description and management of electronic properties of nanostructures in phase transformations in spatially
heterogeneous environments. The object of study is the electrical properties of domain walls in ferroelectric materials. The aim
of the project is to conduct a comprehensive theoretical and experimental study of the electrical conductivity of the domain
walls in ferroelectric materials. Using a phenomenological theory of Ginsburg-Landau-Devonshire and electrostatics theory self-
consistent calculations of the electrical conductivity of the domain walls of micro- and nano-domains in ferroelectric
semiconductors were performed. The basic conduction mechanisms of domain walls of micro- and nano-domains in
ferroelectric semiconductors are established, being the presence of uncompensated bound charge near the wall and the
resulting in the field effect, the accumulation of charged and uncharged defects due to flexoelectric effect and deformation
potential. Using relaxation type equations with cubic nonlinearity, the dynamics of polarization reversal induced by the field
probe for different values of the threshold field. It is shown that the kinetics of domains determined by the anisotropy of the
threshold field, the smaller the threshold field, the larger domain. This fact could help to explain the difference of the lengths of
the domain and the electrical conductivity of the walls for the X- and Y- cross cuts of LiNbO3 crystal. The results may provide
insight into the dynamics of a nontrivial anisotropic polarization reversal and the electrical conductivity of domain walls in a
strongly inhomogeneous electric fields.

Ingexc YIK: 538.91-405;548.5.01, 538.91-405:537.226

Kozau tremaruunux py6opux HTI: 29.19.15

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

HasBa npoaykii (ykp): Teopist e1eKTpOIpOBiIHOCTI JOMEHHUX CTIHOK CETHETOEIEKTPUIHUX MIKPO- i HAHO-JOMEHIB.

HasBa npoaykuii (anri): Theory of conductivity of ferroelectric domain walls of micro- and nano-domains.

OuikyBaHi pe3yJIbTaTH:

T'amyss 3actocyBanus: 73.10.1

Omnuc npoayKiii (YKp): 3aponoHOBaHUI CaMOY3To/I)KeHN TeOPEeTUIHUH MifXif, 37aTHUN OSICHUTHA OCOGIMBOCTI

aHi30TPONHOrO (POPMYyBaHHSI HAHOJOMEHIB, iHIYKOBaHUX 3apsAIkeH010 ACM-TOJIKOI0 30H1a HA HETIOJISIPHUX 3pizax

CETHETOEJIEKTPUKIB. 3alTpONOHOBAHMI HaMiBPEHOMEHOJIOTIYHUH MiAXiJ] IKUI BPaXOBY€E Pi3HMUILIO IOPOTOBUX MOJIiB, HEOOXiTHUX

I71s1 Xy JOMEHIB B Pi3HUX KpucTajorpadivHux HanpsiMkax. EQeKT nos's3aHuil 3 TUM, 0 MiHiMa/bHA BiCTaHb MK

PiBHOB2XXHMMM aTOMHUMH TO3ULiSIMU JOMEHHOI CTiHKM Ta NPOQijeM PELIiT OYHOTO MiHiHTY € Pi3HOI0 BEIMYMHOIO 1J1s1 Pi3HUX

HaMPSIMKiB 4Yepe3 KpUcTasorpadiyHy aHi3oTpoIIio.

ConianpHO-eKOHOMIYHA cnipsimoBaHicTy HTII:

Cragis 3aBepmenocti HTII: 3it o HAJIKP

BnposazykenHsa HTII: BipoBazkeHO

CTpOKH BIPOBaJAKEHHS: 5 POKIB.

Bupo6nuk npoaykuii: InctutyT dizuku HAH Ykpainu

CnoskuBayi npogykuii: HaykoBo-mocigHi iHCTUTYTH, BULLI HaBYaJIbHI 3aKJIaM.
IlepcneKTUBHI pUHKH: YKpaiHa, 3apyOiKHi KpaiHu.

IIpaBa iHTe/IeKTyasIbHOI BJIACHOCTI: 3a OrOBOpaMU

dopmu ta ymoBu nepepavi npogykuii: Criizibai HIJIKP
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