O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0413U000439
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 14-02-2013

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Auppymak Hasapit AHaTosiioBruy

2. Andrushchak Nazariy Anatoliyovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi cneniaJabHOCTI: 05.12.20

Ha3Ba HayKoOBOIi CIIeNiaIbHOCTI: ONToeNeKTPOHHI ChCTeMH

T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
Jara 3axucCTy: 24-02-2013

CreniaJbHICTh 32 OCBiTOIO: 8.092400

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 BYEHOI pagH (pa30Boi CleNiagai30BaHOi BYE€HOI pagu): [l 35.052.13
ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. C. Bangepy, 12, M. JIbBiB, JIbBiBCbKa 00151., 79013, 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

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3Haxo KeHHs: 79013, Ykpaina, m.JIbBiB, Bys1. C.Bangepu, 12

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. Po3po6ka MeTO/1iB Ta 3aC06iB BU3HAYEHHS TIOKA3HUKIB 3aJIOMJIEHHS ONTOEJIEKTPOHHUX €JIEMEHTIB Y Jliania3oHi

noBXUH XBUJIb 400HM-10MM

2. Development of methods and tools for determining refractive indices of optoelectronic elements in the
wavelength range 400nm-10mm

Pedepar:

1. Po6oTy npucBsiueHo po3po6JIEHHIO Ta anpoballii eKCIIepUMEHTAJIbHUX METOLIB i 3aC00iB AJ1s1 NPEeLU3iNHAX
eKCIIpeC-BHMMipIOBaHb IIOKA3HUKIB 3aJI0MJIEHHS IIJI0CKO-TIapasieIbHUX 200 KJIIMHOIOAIOHNX eJIeMEeHTIB
ONTOEJIEKTPOHHUX IIPUCTPOIB Y [ialla30Hi Bifl BUAMMOIO CBiTJa O MiliMeTPOBUX XBUJIb. CTBOPEHO
€KCIIEPMMEHTAaJIbHI YCTAaHOBKY, PO3PO0JIEHO CIIOCOOU BUMIpPIOBaHb i yTOYHEHO pO6O0Yi CIiBBiZHOWEHHS 1151
BU3HAYEHHS [TOKA3HUKIB 3aJI0MJIEHHS, SIKi IPUMMAIOTh 10 YBAry 3aJIOMJIIOIOUi BJIACTUBOCTI IIOBITPS SIK
HAaBKOJIMIIHBOTO CEPELIOBUING, [ie IlepebyBae 3pas3ok, i BifXxnieHHs 10ro MOBEPXOHb Bif 1apasesibHOCTI.
TeopeTuyHo i eKcriepuMeHTaNbHO OI[iHEHO MOXUOKU [IJIs Pi3HUX CIIEeKTPaJbHUX JAiana3oHiB. Po3pobieHo i
anpo60BaHO HOBUI CIPOIEHUN METO]] BUMipIOBaHb JJ1sl cybTeparepioBoro fianasony (50-500 I'T). HasBHy 6a3y
JaHUX [1J151 TapaMETPiB ONTOEJEKTPOHHUX MaTepiasiB JONMOBHEHO pE3yybTaTaMU, BIIEpIIe OJEP>KaHUMMU 32

ZIOITIOMOT'0I0 PO3POGIEHNX METO/IIB i 3aCO0iB.



2. The dissertation is dedicated to creation and test of experimental methods and tools for precise express-
measurements of refractive indices of plane-parallel or wedge-shaped elements of optoelectronic devices in the
range from visible light to millimeter waves. Different types of experimental setups are created. For these setups,
special measuring methods are developed and precise working formulas are derived that take into account the
refractive properties of air as the environment in which a sample is located, as well as deviations of surfaces of that
sample from parallelism. The regularities for changes in the optical path are found, which appear due to the
inevitable uncontrolled non-parallel surfaces or planned wedge-shaped samples. The analytical expressions for
calculating refractive indices of isotropic and anisotropic materials are derived, allowing to get rid of the
corresponding systematic errors. The errors for the refractive index determination in different spectral ranges are
evaluated both theoretically and experimentally. A simplified interferometric method for measuring refractive
indices of optoelectronic elements in sub-Terahertz range (50-500 GHz) is developed. This method is to build an
interference minimum in the memory of vector network analyzer due to a linear shift of the electromagnetic
radiation receiver, with subsequent measurement of this minimum shift by introducing a sample under test into
the working channel, thus allowing to get rid of the reference channel and simplify the measurement process. The
novel method for simplified measurements of refractive indices in the sub-Terahertz range is testified
experimentally and the data obtained show a good agreement when compared to the literature data. A software
complex is developed allowing to control experiment procedures and data processing in the frame of modern
engineering environment LabVIEW which uses the equipment from "National Instruments". Computer-controlled
experiments carried out by us demonstrate both high accuracy of the measurements (4-5 and 2-3 decimal digits
after period for the visible and millimeter wavelength ranges, respectively) and a possibility for express-analysis of
optoelectronic elements under test (the time of a single measurement cycle not exceeding 5 min.).The methods
and tools developed here make it possible to perform non-destructive determination of the refractive indices for
plane-parallel and wedge-shaped isotropic and anisotropic optoelectronic elements that are suitable for further
usage in specific applications. For the first time the refractive indices of an optical glass, a crystalline quartz,
sapphire and an evlitine are determined in the millimeter-wave range. Furthermore, the values of the refractive
indices of lithium niobate crystals and quartz are determined more precisely in the visible range. The databases of
parameters of optoelectronic materials are enriched by the results obtained using the developed methods and
tools.
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