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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 47.33.33

Tema gucepranii:
1. TlinBrIeHHSs YyTJIMBOCTI BUMIPIOBAaHHS MiKPOCKOITy HECTalliloHAapHOI (POTONPY>KHOCTI A4J1 LOCIIiIKEHHS

marTepiaiB eIeKTPOHIKU

2. Microscope measurement sensitivity increase for nonstationary photoelasticity research in electronic materials

Pedepar:

1. luceprauis nprucBga4eHa BAOCKOHAIIEHHIO MOLYJIALIMHO-TIOJISAPU3ALIIMHOTO METOAY PeeCTpaLii MEXaHIYHUX
Halpy>XeHb IJIIXOM MiABUIIEHHS YyTIMBOCTI BUMIPIOBaHHS HABELEHOIO HECTALliOHAPHUMU IIPOLECAMU
IIBOIIPOMEHE3aJIOMJIEHHS B MaTepiajiax eJeKTPOHIKU. [I[poBeieHO MOJeIOBaHHS Ta TEXHIYHY peastizalliio
(OTONPY>KHOrO MIKPOCKOITY 3 ITiIBUILIEHOIO YyTJIMBICTIO HA OCHOBI OCIiIP)KeHb HECTalliOHapHOi (POTONPY>KHOCTI B
Martepiajiax eJIEKTPOHIKY 1711 BUMIPIOBaHHS B HUX BEJIMYUHY ABOIIPOMEHE3aI0MIIeHHA. ONKrcaHa METOAMKA
PO3paxyHKy IPUIIOBEPXHEBUX Ta BHYTPIIIHIX MEXaHIYHUX HANIPY>XeHb. [[pOIEMOHCTPOBaHE TPAKTUYHE
3aCTOCYBaHHS (POTOIPYKHOTO MIKPOCKOITY J171s1 BUMIPIOBaHHS MEXaHIUHUX IlepeMillieHb (POTONPY>KHUX €TaJIOHIB 3
rpajaniiHMMy 3MiHaMU ITIOKA3HYKIB 3aloMJIeHHA. Ha OCHOBI pO3paxyHKiB CIIEKTPIB LIYMiB MOIYJISATOPA, TEIJIOBOTO,
CTPYKTYPHOTO, Ta iHIIMX MIyMiB II0Ka3aHO, 110 CEpeJ] ITyMOBUX (PAaKTOPIB B IPOLECi BUMipIOBAaHHSI JOMIHYIOUMMU €

TEIJIOBUI IIyM, LIyM IIiICUIIOBaYa Ta HU3bKOYACTOTHI Bibpauii. I Mmomysuii JiHifHOI Ta HUPKyJISIPHO]



KOMIIOHEHTH JIA3€PHOTO BUIIPOMiHIOBAaHHSI BUKOPUCTAHMI (POTOMPY>KHUI MOLYJIATOP. [71s1 MiIBUILLLEHHS 4y TJINBOCTI
peecTpalii KOpUCHOTO CUTHAJTy 3allpOIIOHOBaHAa CUHTE30BaHUI ONTUMAaJIbHUM KOPeSIUiHuN QinbTp, SKuit
IOJATKOBO peastizye (PyHKLi0 CUHXPOHHO-(a30Boro JeTeKTyBaHHS KOPMCHOTO Ta OTIOPHOTO CUTHAJiB Ha (OHI
mwymis. OTpUMaHi BUpasy, siKi onucyioTs BigHomeHHs C /1l Ha BUX0fi GOTONPYKHOTO MiKPOCKOIY Ta OTo
METOAMYHY Ta iIHCTPYMEHTaJIbHy 110XUOKU. [IpoBeeHnii NOPIBHAIbHUI aHAI3 MOAYJISILiHO-TI0JISIPU3ALIiTHIX
IIpusaziB 3 po3podseHUM POTONPYKHUM MIKPOCKOIIOM /1J1s1 BUMipIOBaHHSI ME€XaHiYHUX HaIllPY>KeHb, IIOIYKY

ONITUYHUX HEOJHOPIIHOCTEN B MaTepiasax.

2. The thesis is devoted to improving of modulation-polarization method for mechanical stress registration by
increasing the measurement sensitivity of birefringence created by non-stationary processes in electronic
materials. The modeling and technical implementation of photoelastic microscope is made on the base of
nonstationary photoelasticity research in electronic materials to measure the birefringence values in them. The
calculation method of the surface and internal mechanical stresses is described. Practical application of
photoelastic microscope is demonstrated as mechanical displacement measurement of photoelastic bar with
internal changes in refractive index. On the base of he modulator noise spectrum, thermal, structural, and other
noises calculations it is shown that thermal noise, amplifier noise and low frequency vibration are the dominant.
For linear and circular modulation of laser radiation components photoelastic modulator is used. To increase the
sensitivity of the signal registration an optimal correlation filter is synthesized, which simultaneously perform
lock-in detection of reference and useful signals under background noise. Equations that describe the S/N ratio in
the output of photoelastic microscope are obtained as well as methodological and instrumental error. For
mechanical stresses measurements and search of irregularities in optical materials it is made the comparative
analysis of modulation polarization devices and designed photoelastic microscope.
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