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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.19.04

Tema gucepranii:
1. Oniuc ta guHamika rpaTku KpYCTasliB TUIY LIIIiHE i B KOHLEMNLii HaalIpoCTOPOBOi CUMETPII.

2. Description and lattice dynamics of spinel-type crystals in superspace symmetry approach.

Pedepar:

1. Inceprariito MprucBs9eHO NOCIiIKEeHHIO 3araJbHIUX CTPYKTYPHUX OCOOJIMBOCTEN CKIAHUX KPUCTAJIIB, Ta iX
MIPOSIBY y IMHAMILli I'PATKU 3 BUKOPUCTAaHHAIM KOHLENLii HaAIIPOCTOPOBOI cuMeTpii. Ha mpukiazi miinesneBoi
CTPYKTYpH B TEPMiHaX NIPOCTOI I'PATKU NOPS], 3 OKyNaLiliHOIO MOIYJISALI€I0 PO3IJITHYTa MOLYJIsLisl BEKTOPIB
3Milll€eHb aTOMIB BiTHOCHO KpUCTal0rpadiyHuX M0JI0KEHb OGHOATOMHOI PEIITKYU. BUCBITIEHNIT MeXaHi3M
MOJYJIALil CUTOBUX MOCTIMHUX, KU JIETKO y3arajbHIOETbCS Ha BUNIAZIOK JOBIIbHOI KPUCTAJIIYHOI CTPYKTYPH.
3anpornoHOBaHUH aJbTepPHATUBHUI BUTJIST, IUHAMIUYHOI MaTpHULli CKIIAIHOTO KPUCTAIY K IPUPOIHO]
KOMIIO3ULIHO MOZyJIbOBAHOI HaAI'paTKU. Ha OCHOBI y3arajibHEHOI AUHAMIYHOI MaTPULi B MOJEJ LEHTPAJIbHO]
napHoi B3aeMozii 3po6JieHi po3paxyHKU (POHOHHUX CIIEKTPIiB Y BUCOKOCUMETPUYHUX HAIIPSIMKAX [1J11 KpUCTaJIiB
LiTi204, Li4 /3Ti5 /304 ta MgCr204. [locnipkeHa rnoseiiHka GOHOHHUX MOJ, B CUCTEMax TBepAuX po3unHiB Cul-
xMgxCr204, Lil+xTi2-xO04 ta Lil-xMgxTi204 npu pisHUX MOZeJIIX 3aMillleHHA Y KaTiOHHI MigpemiTi.

2. The thesis is devoted to investigation of structural features of complex crystals, and their influence in lattice
dynamics using superspace symmetry approach. In terms of simple lattice the occupying modulation is considered



alongside with the modulation of displacement vectors of atoms concerning crystallographic sites of one-atomic
lattice in case of spinel type crystals. The mechanism of force constants modulation one can easily extend on a
case of arbitrary crystalline solids is clarified. The alternative expression of a dynamical matrix of complex crystal
as natural compositional modulated superlattice is suggested. Based on the generalised dynamical matrix the
phonon spectra for spinels LiTi204, Li4 /3Ti5/304 and MgCr204 are calculated in symmetry directions, using a
short-range force constants model. The behaviour of phonon modes has been investigated in systems of solid
solutions Cul-xMgxCr204, Lil+xTi2-x04 and Lil-xMgxTi204, using different models of substitution in a cationic
sublattice.
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