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1. HocnimkeHHs: po3MipHUX €(EKTiB B CETHETOEJIEKTPUYHUX TOHKHUX IJTiBKaX 3 ypaXyBaHHSIM BIUIUBY €JIEKTPOLLIB

2. The investigation of size effects in thin ferroelectric films allowing for influence of electrodes

Pedepar:

1. 3a monomoro peHomMeHooriyHOi Teopii ['IH30ypra - Jlanaay npoBeneHo CUCTEMATUYHE IOCIiI>)KEHHS BIVIUBY
€JIEKTPOJiB Ha PO3MipHi €(EeKTH Ta BJIACTUBOCTI CETHETOEJIEKTPUYHOI TOHKOI IJIiBKU. 3alIPOIIOHOBAHO y3arajJbHEHY
MOJIeJIb CETHETOEJIEKTPUYHOIO KOHAEHCaTopa Ha 6a3i HAHOPO3MIPHOI CErHETOEIEeKTPUYHOI IJIIBKY Ta 3 IBOMA
€JIEKTPOJaMH, OJMH 3 SIKUX HallWJIeHUH Ha MifKuanuHKy. [IpoaHasnizoBaHO 0CO6IMBOCTI IOBEAiHKY €JIeKTPUYHOrO
1107151 B Pi3HUX €JIEKTPOJIax, 4 CAME B METAJIEBUX Ta HaMiBNPOBigHMX. OOYUCIIEHO BKJaJ, €J1eKTPOJiB Y BiJIbHY
€HEPTil0 CUCTEMU €JIEKTPO], /TI1iBKa / €JIEKTPO/, 10 NO3BOJISIE [TOaNbINi NOMYK piBHSIHHS Eifniepa - Jlarpanska Ta
J10r0 pO3B'sI3aHHS METOIOM NIPsIMOi Bapianii. 3HaleHO MOBENiHKY NOJIS AeNOosIpu3sallii BcepennHi
CErHeTOeJIEKTPUYHO] NJIIBKK Ta 00roBOPEHO ii 0co61MBOCTI. BCTaHOB/IEHO iCHYBaHHS KPUTUYHUX 3HAYEHDb
XapaKTEPUCTUK €JIEKTPOAY, BULIE SIKMX HEMOJKJIMBE iCHYBaHHS CETHETOeJIEKTPUYHOI ¢as3u. [IobynoBaHo (as3osi
Iiarpamu, 1o onucyoTh $Ga3oBuil Iepexiy, iHAyKoBaHUN eJleKTpogaMu. TakoK IpefCcTaBIeH0 aHaTiTUYHi

3aJIE)KHOCTi OCHOBHMX XapaKTepPUCTUK Pa30BOro Iepexoy Bil OCHOBHUX [IapaMeTpiB eJIeKTPO/iB Ta IJIiBKU.



2. Using phenomenological theory of Ginsburg - Landau the systematic research of influencing of electrodes is
conducted on size effects and properties of ferroelectric thin film. The generalized model of ferroelectric
condenser is offered on the base of nanosized ferroelectric film and with two electrodes, one of which is sawed on
substrate. The features of behavior of the electric field are analyzed in different electrodes, namely in metallic and
semiconducting. Contribution of each electrode is calculated to free energy of the whole system, that allows the
subsequent search for solution of Euler - Lagrange equation and to obtain this solution by the method of direct
variation. The behavior of the field of depolarization is found inside ferroelectric film. Analytical dependences of
the basic properties of the ferroelectric film are found depending on parameters of electrodes, temperature and
material of the film. Existence of the critical values of electrode's parameters is found. If the value of the parameter
is higher then critical one, the existence of ferroelectric phase is impossible. Phase diagrams, which describe the
phase transition induced by electrodes, are built. Analytical dependences of the basic parameters of the phase
transition are also represented in connection with the basic parameters of electrodes and film.
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