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1. TocnimxeHHsl po3MipHUX €(PEKTiB B CETHETOEIEKTPUYHNX TOHKUX IIJIiBKaX 3 ypaXyBaHHSIM BILJIMBY €JI€eKTPO/iB

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

Pedepar:

1. 3a gonomoroto peHoMmeHooTiYHOi Teopii ['iH36ypra - JlaHzay NpoBefeHo CUCTEMATUYHE AOCTiI>)KEHHS BIJIUBY
€JIEKTPO/IiB HAa PO3MipHi e()eKTH Ta BIACTUBOCTi CETHETOEIEKTPUYHOI TOHKOI IJIiBKU. 3aIIPOIIOHOBAHO y3arajbHEHY
MO/IeJb CerHETOEeJIEKTPUYHOT0 KOHJIeHCcaTopa Ha 6a3i HAHOPO3MipHOi CErHEeTOeIeKTPUYHOI IIJTiBKY Ta 3 IBOMa
€JIEKTPOJaMH, OJVH 3 SIKUX HallWJIeHUI Ha MiJKIaguHKy. [IpoaHanizoBaHO 0COGINBOCTI NOBEAIHKY €J1EKTPUYHOrO
II0JIS1 B Pi3HUX €JIEKTPOJAX, 4 CAME B METAJIEBUX Ta HaMiBNPOBigHMX. OOYUCIIEHO BKJIAJ, €JIEKTPOLIB Y BiJIbHY
€HEeprilo CUCTeMU eJIeKTPOoJ, /TIIiBKa / eJIeKTPO/I, 110 L03BOJISIE IOaIbIINii MOIYK piBHSAHHS Eiinepa - Jlarpanka Ta
J10ro pO3B'sI3aHHS METOLOM IIPSAMOI Bapiawii. 3HalJEeHO MOBENIHKY I0JI AEeMOossapu3allii BcepearHi

CETHETOEJIEKTPUYHOI IIJIIBKM Ta 00rOBOPEHO ii 0CO6IMBOCTI. BCTaHOB/IEHO iCHYBaHHS KPUTUYHUX 3HAYEHD



XapaKTEePUCTHUK €JIEKTPOITY, BUILE IKUX HEMOJKJIMBE iCHYBaHHS CETHETOENIEKTPUYHOI (asu. [1obynoBaHo (pa3osi
Iiarpamy, 10 onucyioTh $Ga3oBuil nepexif, iHayKoBaHUM elekTpogamu. TakoxK NpeAcTaBIeHo aHaliTUYHI

3aJIEXKHOCTi OCHOBHUX XapaKTePUCTUK (Pa30BOro Iepexoy Bil OCHOBHUX IIapaMeTpiB €JIEKTPO/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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