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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 29.19.33

Tema gucepranii:
1. KBaHTOBOMEXaHI4Hi PO3PaXyHKU €JIEKTPOHHOI 6yJ0BU Ta (Pi3MYHUX BIACTUBOCTEN allaTUTIB KJIbLIiI0 Ta KaJIMilO

2. Quantum-mechanical calculations of electronic structure and physical properties of calcium and cadmium

apatites

Pedepar:

1. lncepraliito IpUCBSIYEHO NUTAHHIM €JIEKTPOHHOI Oy[10BH, aTOMHOI CTPYKTYPU Ta (i3sMYHUX BJIaCTUBOCTEN
anaTuTiB KaJbllilo Ta KagMito. [IpencrasiieHi pe3yibTaTy JOCIiIPKEHHS 3MiH BaJIEHTHOI CMYTH, 3apAIOBUX CTaHIB
aTOMIB Ta NpUPOAY XiMiYHMX 3B'SI3KiB IIpU 3aMillleHHI B KayblieBoMy ['AIT aTOMIB KaJbliil0, aTOMaMM KaIMilo,
docdarHux rpyn BaHalaTHUMU ab0 apCeHaTHUMH, a TiAPOKCUIIbHUX I'PYI ioHaMu (PpTopy, xJ10py abo 6pomy.
Po3paxoBaHi TeH30pH NPY>KHOCTI, [i€JeKTPUYHI KOHCTAHTH, TEH30PU Mi’KaTOMHUX CHUJIOBUX B3a€MOil, POHOHHI
T'yCTUHM CTaHiB, TEH30PpU €(PEKTUBHUX 3apsifiB bOpHA, BCTAHOBJIEH] OUCIIEPCiVHI 3aJIEKHOCTI 17151 aKyCTUYHUX i

ONTUYHUX (OHOHHUX TiJIOK.

2. The thesis is devoted to electronic and atomic structures and physical properties of calcium and cadmium
apatites. It presents results of the changes in valence charge states of atoms and the nature of chemical bonds by
substitution in HAP calcium atoms for cadmium ones, phosphate groups for vanadate or arsenate ones and
hydroxyl groups for fluoride, chlorine or bromine ions. Elastic tensors, dielectric constants, interatomic force



constants, dispersion relations for acoustic and optical phonons, the phonon density of states, the Born effective
charges tensors were calculated using linear response within the framework of DFT.
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