O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1IKOBHI HOMeP: 0412U002672
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 31-05-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Koryt 3iHoBiit OsiekcaHgpOBUY

2. Kohut Zinoviy Olexandrovych

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
Jara 3axHcTy: 20-04-2012

CreniaJbHICTh 32 OCBiTOO: 7.070101

Micue po6oTH 3400yBava: Haujonanbuuii yHiBepcuteT "JIbBiBCbKA MOMIiTEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: 79013, Ykpaina, m.JIbBiB, Bys1. C.bangepy, 12

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Creniaai30BaHOl BYEHOI pagu). [1 35.051.09
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBepcureTchbka 1, M. JIbBiB, JIbBiBCbKa 0011., 79000, YkpaiHa

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

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

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOM: JILBiBCHLKMII HALliOHALHYI YHiIBEpCUTET iMeHi IBana Ppanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHH: 79000, M. JIbBiB, BYyJI. YHIBEPCUTETCHKA, 1

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. EnexTpoHHa NOJIIpU30BHICTh OJHOBICHO HaBaHTakeHUX kpucTanis K2ZnCL4 3 HecymipHOI0 ¢asoro.

2. The electron polarizability of uniaxially stressed K2ZnCL4 crystals with the incommensurate phase.

Pedepar:

1. lucepTariis mpucBs4YeHa MOCHIIKEHHIO 6apUYHUX 3aJI€5KHOCTEN ITOKA3HUKIB 3aJIOMJIEHHS,

I BOIIPOMEHE3ATIOMJIEHHS, TT0JIOKEHHS TOYOK (Pa30BUX I1€PEXO/iB, 110 OXOIIIOITh HeCyMipHy ¢asy Ta
KPUCTAJIOONTUYHUX NTapaMeTpiB gienekrpuyHoro ¢pepoika K2ZnCl4 B ginsguui remnepatyp (293-700 K);
anmpokcumaii ni(T, 1am6za, cirma) popmysioro 3enbmeiiepa; po3paxyHKy NapamMeTpiB e(PeKTUBHUX
yibTpadiosneToBUX Ta iHPpPauepPBOHUX OCLUJISTOPIB, €JIEKTPOHHOI ITOJISIPU30BHOCTI, pedpakLiil Ta ONTUYHUX
MOCTIMHUX MEXaHIYHO BIJIbHUX i HABaHTa’KeHUX OJHOBICHUMU TUCKaMU JiiesIeKTpUyHux Kpuctainis K2ZnCl4.
BukopucraHo iHTephepeHLiliHy METOAUKY AOCIiIPKEHb y MOJISIPU30BAaHOMY CBiTJIi Ta MeTom, O6peiMoBa. BusHaueHO
IapaMeTpy ONTUYHUX iHOMKATPHUC, pO3Pax0BaHO NapaMeTpy e(peKTUBHUX OCLMJISITOPIB, ONTHUYHI KOHCTAHTH Ta
iXHIO 6apVYHYy YyTJIUBICTb. BUsBIeH] 3MiHM NTOB'SI3aHO 3i CTPYKTYPOIO KPUCTaJliB, 3aIIPOIIOHOBAHO BUKOPUCTAHHS
pe3ysbTaTiB po60TU y BUMIPIOBAJIbHIN TEXHilli, B T.4. y TEpMOMETPii. BCTaHOBJIEHO, 110 TOKa3HUKU 3aJI0MJIEHHS
KPHMCTAJIiB 3pOCTAOTh IIif BIIJINBOM OJHOBICHUX TUCKIB, 1110 3yMOBJIEHO 3MIIIEHHSIM CIIEKTPIB [IOTJIMHAHHS B

IIOBrOXBUJIbOBY JIIJISIHKY CIIEKTpa. BusiBieHo, 0 ogHOBiCHI THCku 3MimyoTh Touky ®IT 3 napa- B HecyMipHy Ta



CyMipHY CETHETOEJIEKTPUYHY (a3u B Pi3Hi TEMIIEPATYPHI AJISHKY, MO CIPUYVHEHO BIUIMBOM OLHOBICHOTO THCKY Ha
CTPYKTYpYy KpHCTasa, a came opieHTaliio terpaenpis . Ha nincrasi ab-initio po3paxyHkiB 30HHOI eJ1€eKTPOHHO]
CTPYKTYpH, T'YCTMHH CTaHIiB Ta ONTMYHUX QYyHKLiN Kpructana K2ZnCl4 BcTaHOBIIEHO, 1110 MIKMPHHA 3a60pOHEHOi 30HU
cTaHOBUTb Eg = 4,85 eB i cpopmoBaHa nepeBaxHo ZnCl4-komiiekcamu. [TokazaHo, o0 OJHOBICHI TUCKA
3MeHIyIoTh upuny Eg, a Benmunuu dEg/dcurmai, orpumani 3 6e3nocepeiHix po3paxyHKiB 30HHOI CTPYKTYPH
LIbOT'O KpUCTaJIa Jo0Ope y3roKyThCs 3 OLiHOYHMMY BennunHamu dEg/dcurmai , oTpMaHuMu 3 pe3yJbTaTiB

,ILOC]Ii,H)KeHb 6apI/I‘{HI/IX 3MiH ITOKa3HUKIB 3aJIOMJIE€HHS.

2. The thesis is devoted to studies of spectral and temperature dependences of the refractive indices,
birefringence, the piezooptic constants; the approximation ni(T,lambda, sigma) with the Selmeer formula, the
calculations of the parameters of effective ultraviolet and infrared oscillators, electron polarizability, refraction, as
well as the optical constants of both mechanically free and uniaxially stressed dielectric crystals K2ZnCl4. The
methods for synthesizing crystals from aqueous solutions, measuring the effect of uniaxial mechanical stresses on
the birefringent properties of crystals are also represented in the thesis. The calculations on the basis of the first
time ab-initio investigations of the band electronic structure, density of states and optical functions of K2ZnCl4
crystal for the orthorhombic space group of symmetry Pna2l were made. The valence-to-conduction band gap Eg=
4.85 eV of the crystal is found to be of the direct type in the I'-point of Brillouin zone and to be formed by the
electronic states of ZnCl4 complexes only. One of the features of band structure of K2ZnCH4 is a presence of
separated two groups of conduction bands, which are originated from different electrons: first group, at the
bottom of conduction bands, is originated mainly from ZnCl4 ions and second group of higher energies derives
mainly from d-electrons of potassium. It is revealed that the ni values mainly increase under the action of uniaxial
stresses, while the corresponding increments are the largest in the ultraviolet spectral range. These facts are
caused by increment of the electron polarizability, the bonds refraction and the displacement of the absorption
spectra to the longwave region. The uniaxial mechanical pressure along the principal crystallophysical axes is
shown to give rise to shifting the PT points towards higher or lower temperatures, depending on the influence of
uniaxial pressures upon the crystalline structure. The baric coefficients of the PT shift, Tc/ m, are determined for
those crystals.
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