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2. Electron density and gradient electrical field in cuprats and rare-earth oxides

Pedepar:

1. Incepranist NpUCBsY€Ha 3aCTOCYBaHHIO MOU(IKOBAHOTO CTATUCTUYHOTIO METOAY [10 PO3PAXYHKIB €JIEKTPOHHHUX
BJIACTMBOCTEY METAJIOOKCUIHUX KPUCTaliB. [IpOleMOHCTPOBAaHO €(PEKTUBHICTb METOY IIPU PO3PaXyHKaX
6araTOKOMIIOHEHTHUX KPUCTAJIIB 3i 3MilllaHMM TUIIOM XiMi4YHOTO 3B'I3KY i BEJIMKMM YMCJIOM aTOMIB B €JIEeMEHTApHiN
Komipui.JleTasbHe KOCTIIKEHHS PO3NOIiNy €J€KTPOHHOI WibHOCTI B cnionyLi Y1-xPrxBa2CuO7 103BOINIIO 3HATU
IIPOTUPIYUs MK CTPYKTYPHUMU JAaHUMU HEUTPOHOrpaiyHUX i peHTreHiBCbKUX BUMIpIB Liiei cucremMu.Y pamkax
MOIM(}PiKOBAaHOTO CTATUCTUYHOTO METOY OTPUMAHWI FapHUM KiJIbKiCHAM OIIMC TEH30pa TpafiieHTa eJ1€KTPUYHOrO
I0J151 SIK IIPU CTUCKY, TaK i IPY 3MiHi cTexiomeTpii cucreMu. BusgBieHa 3MiHa 3HaKa MOXiTHOI KBaJIPYIOJIBbHO]
KOHCTaHTH 3a TUCKOM IIpY NIepexofi BiJ, OpPTOPOMOIUHOI CTPYKTYPU [IO TETParoHaIbHOI IOSCHIOE iICTOTHU BILJIMB
HECTIMKOCTI I'paTku La-Sr oKcuziB Ha eJIeKTPUYHI HAITOHKI B3aemozii. bysio IpoBeieHO BUBYEHHS MOKJINBOCTI
3MiHU BaJIEHTHOCTI PiKiCHO3EMEJIbHYUX IOHIB IIifi BIVIMBOM HaJBUCOKOI'O THUCKY IIPY HE3MIHHOCTI KpDUCTAJIYHO]

CTPYKTYpH cIloJyK. [IpoBefieHi po3paxyHKU pO3MOLiny €JeKTPOHHO]I WiNbHOCTI KpucTaniB PrO2 i Sm203 npu



Pi3HUX CTyNEHSIX CTUCKY ¥ O04YMCIIEH] BiNOBiAHI cepenHi 3apsau ioHiB.BinnoBinHO 10 IpUHLUITY
€JIEKTPOHENUTPanbHOCTI [loJiHra ananidyeTbCs NpUIyIleHHS PO Te, 0 TUHAMIKa 3MiHU BEJIMYUHYU CEPETHBOTO
3apsy i0Ha MOXKe CJIy’KUTHU MipOI0 HECTIMKOCTi cucTeMu. B TakoMy pakypci po3ryisiHyTUI CTPYKTYPHUIN (Ha30oBuit
nepexif, iHilifioBaHUI BUCOKUM TUCKOM, B KpucTasi EuO. Pe3ynbTaTty po3paxyHKiB f06pe KOPEIIOITHCS 3

€KCIIEPUMEHTAJIbHUMU TAHUMU.

2. The thesis is devoted to application of the modified statistical method for calculating electronic properties of
metal oxide crystals. The method is proved to be efficient for study of many-component crystals with the mixed
type of chemical bond and a large number of atoms in the unit cell. The detail investigations with the aim of finding
the electronic density distribution in Yrl-xPrxBa2Cu307 make it possible to remove the contradictory between
structural data of neutron graphical and X-ray studies of this system. In the frameworks of the modified statistical
method a good qualitative description of the gradient tensor of electrical field have been achieved both under
pressure and under changes of staichuometry. The revealed change of sign of the derivative of quadruple constant
respect to pressure at transition from orthorhombic to tetrorombic system explains the key role of instability of
La-Sr lattice on electrical super subtle interaction. The possibility of valency changing rare-earth ions under high
pressure has been carried out even though the crystal structure of the compound under investigation be
unchanged. The calculations of the electron density distribution for PrO2 and Sm203 at different pressures and
corresponding average charges of ions have been determined. Following the electro neutral principle of Polling the
supposition that the change of the average charge value can be the measure of system instability. In this fashion
the structural phase transition in EuO crystal induced by high pressureis is treated. The results of calculation are
in good agreement with experimental data.
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