O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0419U003398
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 08-07-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lllkupra Irop Mukosanosuy

2. Shkyrta Thor M.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi crieniaIbHOCTI: 01.04.10

Ha3Ba HayKoOBOi CIIEeNiaJIbHOCTI: ®i3uKa HaMiBNPOBIAHUKIB i lieeKTpuKiB
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jdara 3axucry: 03-07-2019

CreniaJIbHICTh 32 OCBiTOIO: Qizuka

Micue po60oTH 34,00yBaya: MykadiBCchkuii Iep>kaBHUI yHIBEPCUTET

Koz, 3a €IPITIOY: 36246368

Micue3HaxoO KeHHS: By YKropojchka, 26, M. Mykauese, MyKadiBCchKUii p-H., 3akapnarcbka 06:1., 89600,
Ykpaina

dopma ByracHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOi pagHy (pa30Boi creniajai30BaHOi BYEHOI paju). [l 61.051.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [IBH3 "VKropojchKuii HalliOHAIbHUI yHIBEPCUTET"

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS: 1. Hapopnna, 3, M. YXropog, YXropogcbkuii p-H., 3akaprnarcbka 0641, 88000, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IIoBHe HaﬁMeHyBaHHﬂ lOpI/I,ZLH‘IHO'l' 0COO0MH: Jlep>kaBHUY BUIIUI HABYAJIbHUM 3aKJIa[ "YKTOPOIChKUN
HalliOHaJIbHUH YHiBEpcUTeT"

Kopg 3a €IPITOY: 02070832

MicuesnaxomerHﬂ: ByJL. [TigripHa, 46, M. Yxropon, Y>Kropoacbkuil p-H., 3akapnarcbka 06s1., 88000, Ykpaina
dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.19.07

Tema gucepranii:

1. ocnimkeHHs OUCIepCiiHUX 3a7eXKHOCTEN (POHOHHOTO CIEKTPY CKIaJAHMUX KyOiYHUX KPUCTANIB B KOHLEML]
HaAIIPOCTOPOBOi CUMETPIi

2. Studies of dispersion dependences of complex cubic crystals phonon spectrum in the concept of superspace
symmetry

Pedepar:

1. 3acTocoBaHO COCiO BU3HAYEHHS CTPYKTYPU CKJIAIHOTO KPUCTAIY, K (3+d)-MipHOi CTPYKTYpH, Y BUIJISIAi 3TOPTKU
MOTHBY 3 M€XaHi3MOM IIOBTOpPeHHsI. PO3IJISIHYTO IoeTanHe yCKIaAHEeHHs KpUCTasliB 3 (2an2an2a)- Ta (2an2an4c)-
HAJIPaTKOI0, BUXOJSIYM 3 IPOCTOI KyOi4HOI rpaTKu IPOTOKpUCTay, HaBedeHi Oyp’e-KOMIIOHEHTU MaTpULii
oneparopa gedekry Mac. PO3IJIsIHYTi IPUHIMIN TeOopii JMHAMIKM KPUCTAIIYHOI FPaTKY, B TOMY 4MCI i3
BpaxyBaHHSIM HaCJIiAKIB Ha#mpocTopoBoi cumeTpii g5 kpucraniB crpykrypHux tumis NaCl, AuCu3 ta BaTiO3.
CdopMysiboBaHi 3arajibHi CMUMETPIlHI CIIiBBiIHOIIEHHS, 1110 HAKJIAJAIOThCs y3araJbHEHOK CUMETPIEI0 Ha OIUC
IVHaMiKU IPaTKU MOJyJIbOBAaHMX KPUCTaliB. [IpoaHani3oBaHO CTPYKTYPH y3arajbHEHUX JUHAMIYHUX MATPULb
CKJIaAHVX KPUCTAJIiB B TPAAULITHOMY i HAZIIIPOCTOPOBOMY IiIXO0aX 3 BpaXyBaHHAM aMIUIITYl MOLYJIALIAHUX

dyHKILiNl MacOBOTO Ta CHUJIOBOTrO 30ypeHHs. Po3risiHyTo AuHaMiKy rpaTku Kpuctasis tTuny BaTiO3 B koHuenuii



HaJIIIpOCTOPOBOi cuMeTpii. Ha 0cHOBI MOOYy0BaHOI y3araJbHEHOI TMHAMIYHOI MaTpULli NPOaHai30BaHO 3arajlbHy
CXEeMY pO3paxyHKy (POHOHHMX CIIEKTPIiB CKIaAHMX KPUCTAJIIB B €KBIICTAHTHOMY Ta HEEKBIINCTAaHTHOMY
HabiKeHHsX. [IpoBenieHO aHasi3 cCUMETPii BiTOK POHOHHOIO CIIEKTPY [J1s1 BACOKOCUMETPUYHUX TOYOK i HAIIPSIMKIB
30HU bpuioeHa. 3aCTOCOBaHO HAAIIPOCTOPOBUM MiJXiM, J1s1 OCIiIKEHb JUHAMIKY I'PATKU [I€POBCHKITHUX
IpUpPOAHUX (2a02an4c)-Haarparok. Ha ocHOBI o6y 10BaHOI y3araJbHEHOI AMHAMIYHOI MATPULi CKJIQJHUX KPACTAJIIB
tuny BaSrTi206 TeTparoHasibHOI CUHTOHil TPOBEZIeHO PO3PaxyHKU MOZEeJIbHUX (POHOHHUX CIIEKTPiB IPUPOIAHUX
(2an2ap4c)-HagrpaToK B €KBiAMCTAaHTHOMY i HEEKBiIMCTAaHTHOMY HAOJIVKEHHSX 17151 JIaHIII0Ta T€HE3UCY CTPYKTYPHUX
yckianHeHs: nakeT D(Ba2Ti204) - naket B(C) (Ba2Ti205) - naket A(Ba2Ti206) - BaSrTi206. 3acTocoBaHO
HaAIIPOCTOPOBUI MifIXiM, [J1s1 HOCTIIKEeHb JUHAMIKU I'PATKUA CUCTEM IIEPOBCHKITHUX TBEPAUX PO3UMHIB IJ15 Pi3HUX
MoJeJiell 3aMillleHHs y KaTioHHUX HagrpaTkax (Tumis (A|0.5A|0.5)(B|0.5B||0.5)03, (A]0.5A]|0.5)BO3 i A(B|0.5B||0.5)03
(x,y=0.5)), npoaHani3oBaHO 3arajabHy cxeMmy TpaHchopmallii POHOHHUX BITOK CKIQIHUX CUCTEM TBEPIUX PO3UYMHIB,
sK (4andanda)-HaArpaTok, BUXOS4M i3 rpaHELeHTPOBAHOI Ky6i4yHOiI rpaTky IpoToKpUcTany. lnsgxom niaroHku
PO3paxyHKOBUX 3HaYeHb 4acTOT GoHOHHUX Moz, y Touli ['(0,0,0) 3 ekcriepuMeHTaJTbHUMU 3HAaY€HHSIMU Ta
PO3paxyHKaMU iHIIMX aBTOPiB BU3HAUEHI CUJIOBI IIOCTiMHI Mi’>KaTOMHOI B3a€MOZi, B 3B'I3Ky 3 UMM, NUTAHHS

Y3roIpKeHHs PO3PaxXyHKY 3 €KCIIEPUMEHTOM 3a6e3Medy€eThCs anpiopi.

2. The method of determining the complex crystal structure as (3+d)-dimensional structure in the form of motive
convolution with repetition mechanism was used. The gradual complication of crystals with (2an2an2a)- and
(2an2ap4c)-superlattices has been considered, proceeding from the simple cubic protocrystal lattice, the Fourier
components of mass defect operator matrix have been given. The principles of the dynamics theory of a crystalline
lattice, also taking into account the consequences of superspace symmetry for crystals of NaCl, AuCu3 and BaTiO3
structural typeshave been considered. The general symmetry relations imposed by generalized symmetry on the
description of the modulated crystals lattice dynamics have been formulated. The structures of generalized
dynamic matrices of complex crystals in the traditional and superspace approaches with the consideration of
amplitudes of modulation functions of mass and force disturbance have been analyzed. The lattice dynamics of
BaTiO3 crystals type in the concept of superspace symmetry has been considered. On the basis of the constructed
generalized dynamic matrices, the general scheme for calculating the phonon spectra of complex crystals in
equidistant and non-equidistant approximations has been analyzed. The symmetry analysis of the branches of the
phonon spectrum has been performed for high-symmetry points and directions of the Brillouin zone. Superspace
approach has been used to study the dynamics of lattices of perovskite natural (2an2an4c)-superlattices. On the basis
of the constructed generalized dynamic matrices of the BaSrTi2O6 type complex crystals of the tetragonal
syngony the calculations of the natural (2an2an4c)-superlattices model phonon spectra in equidistant and non-
equidistant approximations for the chain of structural complications genesis have been made: package D
(Ba2Ti204) - package B (C) (Ba2Ti205) - package A (Ba2Ti206) - BaSrTi206. Superspace approach has been applied
to study the lattice dynamics of perovskite solid solutions systems for different substitution models in cation
superlattices (A|0.5A]|0.5)(B|0.5B||0.5)O3, (A]0.5A]|0.5)BO3 and A(B|0.5B||0.5)03 (x,y=0.5) types, the general scheme
of transformation of solid solutions complex systems phonon branches as (4an4an4a)-superlattices, proceeding from
the face-centered cubic lattice of the protocrystal has been analysed. By fitting the calculated values of the
phonon modes frequencies at the point I'(0,0,0) with the experimental values and calculations of other authors, the
power constant of the inter-atomic interaction has been determined, in this connection, the question of
reconciliation of the calculation with the experiment is provided a priori.
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