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1. Po3paxyHOK NOTeH1iany MDKaTOMHOI B3a€MOZ1 i MDKaTOMHUX KOPEJIALiN B KPUCTAJaxX 3 3aCTOCYBaHHAIM

TICEeBAOIOTEHIialiB

2. Calculations of interatomic interaction potential and interatomic correlations in crystals with using the
pseudopotentials

Pedepar:

1. luceprarito NpUCBSYEHO PO3BUTKY €JIEKTPOHHOI TEOPii ONMCY MIPKaTOMHUX KOPEJIALIN HAKYE TEMIIEPATYPU
($a3oBoro nepexony nopsnok-oesnam. IIpu npoMy npujiieHa ypara onmucy MbkaTOMHOI B3aeMOJi, sIKa €
BHU3HAvyaJbHUM (PaKTOPOM MPOLECY BIOPSIAKYBAHHS CIJIaBy. PO3B's13aHO CUCTEMY aHaITUYHUX PiBHSIHbB [AJ1
PIBHOB2)XXHUX 3HAY€Hb BBEJIEHOIO HAOOPY apameTpiB BIIOPSIKYBaHHS B 3aJI€5KHOCTI Bifl TEeMIIEpaTypH,
KOHIIEHTpAllii, i MDKaTOMHOI B3a€MOJIii KOMIIOHEHT CILJIaBy, 10 BIIOPSLKOBYETHCS. BUKOPUCTOBYIOUN OTPUMAHY
3aJIEXKHICTb €HEePrii BIOPSAAKYBaHHS Bifl BincTasi, nys craBy Ni0.89Cr0.11, po3paxoBaHo 3Ha4€HHS HAbOPy
napameTpiB 6/1M3bKOrO MOPSIKY i MOKa3aHOo, 10 BHECOK 6araTo4acTKoBUX Kopessuii B crasi Ni0.89Cr0.11

He3HAYHUI. BUKOpHCTOBYI0YM Habip napaMeTpiB IapHUX KOPeJIsLili i mapaMeTp AajlbHbOIO IOPSIKY, OTPUMAaHO



TeMIIEPATyPHi 3aJ1€XKHOCTi PiBHOBKHMX 3HAYEHb NTapaMeTpa OJIM3bKOTO MOPSIKY Ha MepIliil KOOpAWHALINHIN
cdepi 0JHOYACHO 3 TEMIIEPATYPHOIO 3aJIEXKHICTIO apaMeTPa AalbHbOrO MOPSIKy. TeopeTHYHO OKa3aHo, o B
crasi Ni0.89Cr0.11 MoxkyiMBO iCHYBaHHS BIIOpsifKoBaHoi cTpykTypu Ni2Cr no obsacti temnepatyp Huxde 700K. B
IycepTallii 3aCTOCOBAaHO PE3yJIbTAaTH PO3PAXYHKIB €(PEKTUBHOI Mi>KaTOMHOI B3aeMOZi [J151 OL[iIHKA €HePreTUYHUX
6ap'epiB Mixx cTpykTypamu YBa2Cu306 i YBa2Cu307, a TakoX Ky6igyHOIO i reKcaroHaabHO0 Moaudikanisimu
Kap6iny kpemHio. EdexTuBHA apHa Mi’KaTOMHA B3aeMOJLisl 1J1s1 KPEMHIIO, BYIJIELI0 Ta KUCHIO PO3paxoByBasacs 3

3aCTOCYBaHHSIM HOPMO306epiralouux rncesnomnoreHnjianis bamnera-Xamana-1llmorepa.

2. The thesis is dedicated to development of the electronic theory of interatomic correlation below the order-
disorder phase transition temperature. It is based on description of interatomic interaction that is the
determinative factor of the ordering in alloys. The system of analytical equations for equilibrium values of the set
of ordering parameters as a function of temperature, concentration, and interatomic interaction between
components of alloy is solved. The dependency of ordering energy as a function of distance on the basis of
combination of effective pair interactions between components is calculated for Ni0.89Cr0.11 alloy. The effective
pair interaction is described by two components: ion attraction by interaction with free electrons, and coulomb
interaction of ion frames. The effective pair interaction of crystalline metallic alloy is calculated by means of the
pseudopotentials model. The near order parameters are calculated on the basis of the dependency of ordering
energy as a function of distance in the ring approach, which is behind the Krivoglaz-Clapp-Moss approach. The
contribution of many-particle correlations in Ni0.89Cr0.11 alloy is shown to be small. The temperature
dependencies of equilibrium values of the near order parameter at the first coordination sphere and with
temperature dependencies of equilibrium values of the long order parameter are obtained using the set of pair
correlation parameters and long order parameter. The possible existence of the ordered structure Ni2Cr in
Ni0.89Cr0.11 alloy below 700K is theoretically shown. The results of calculations of efficient interatomic
interactions are applied for estimation of energy barriers between YBa2Cu306 and YBa2Cu3O7 structures, and
between cubic and hexagonal modifications of silicon carbide. The effective pair interatomic interaction for silicon,
carbon and oxygen was calculated with using the non-conserving Bashlet-Haman-Shuter pseudopotentials. The
model of the oxygen ordering with estimation of contribution to free energyofentropy member is proposed for
superconductive ceramics. The calculations of 3C and 2H energy modifications of the carbide silicon are carried
out and suggestions about possible mechanism of the structure transformation are made.
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