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2. The modeling of the hierarchical processes in the alkaline-earth metals chalcogenides under pressure

Pedepar:

1. Incepraris npucBsYeHa po3pooiii HOBOTO MiTX04y 10 PO3PaxXyHKiB BJIACTUBOCTE XaJbKOTE€HiliB
JIy>)KHO3eMeJIbHUX MeTaliB (XJI3M). B pamkax € JuHOTO po3paxyHKOBOTO METOLY, SIKUil ITOEHYE TEOPIit0
(yHKIiOHaJIa €JIEKTPOHHOI T'YCTUHU, METOJ, 306€piralo4oro HOpMy ICEBIONOTEHIIiaNa Ta BpaXyBaHHS [10IIPABOK
camoJii IpOBENEHO BUBYEHHS PIBHOBXKHUX BJIACTUBOCTEN JIY)KHO3EMEJIBHMX METAJIIB Ta IX XaJIbKOT€HIliB
(piBHOBa>XHI aTOMHi 06’eMU, TIOBHI eHeprii, JocifkeHa cTabibHICTh KPUCTAIIYHUX CTPYKTYP), BIaCTUBOCTEN
€JIEKTPOHHOI NiJICUCTEMU (€JIEKTPOHHI 30HHI CTPYKTYpH Ta iX 0COBIMBOCTI), BIACTUBOCTEM I/l TUCKOM (PiBHSIHHS
CTaHy, CTPYKTYPHi (pa30Bi IEPETBOPEHHS TLIK - OLIK B JIY)KHO3€MeJIbHUX MeTasax Ta Bl - B2 B xanbKoreHigax
JIY>)KHO3€MEJIbHUX METAJIB Iif TUCKOM, iHIyKOBaHUY TUCKOM IMEPEXiT, Ai€JEKTPUK - METAJl, 3SMiHIOBAaHHS
BJIACTUBOCTEU eJIeKTPOHHOI MiJCUCTeMMU MiJl TUCKOM). 3aIIPOTIOHOBAHO METO]I, iepapXiYHOTO CKOPOYEHHSI ITOMUJIOK
HJIT-po3paxyHKiB. [I7151 1eCcTy PiBHSIHb CTAaHY OTPUMaHi XapaKTepPUCTUKU (PA30BUX NIepeTBOPeHD B XJI3M.
[TokaszaHo, 0 B JAaHOMY MiX0[i MOSKHA OOGMEKUTHCD PIBHSIHHAM cTaHy bBepua miis onucy nosegninku XJI3M npu

MIOMipHUX TUCKax.



2. Dissertation devote to the working out new approach for calculation properties of the alkaline-earth metals
chalcogenides (AEMC). In joint calculation method which union the electron density functional theory, the norm-
conserving pseudopotential method and self-interaction correction put into practice the study of the equilibrium
properties alkaline-earth metals and their chalcogenides (equilibrium atomic volumes, total energy, research of the
stability of the crystal structures), properties of the electron subsystem (electron band structures and their
peculiarities), the properties under pressure (the equations of state, structural phase transition fcc-bcec in alkaline-
earth metals and Bl - B2 in alkaline-earth metals chalcogenides under pressures, pressure induced dielectric -
metal transition, change of the electron subsystem properties under pressure). The method for the hierarchically
error reduction in the LDA-calculation is proposed. Phase transition characteristics of AEMC were calculated for
the six states of equations. It was shown that Birch state of equation with the used assumptions is precise enough
for AEMC behavior description under moderate pressures.
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