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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.31.27, 29.03.31

Tema guceprauii:
1. Jlinifina ¢pazoBa aHi30TpOIIis, iHIYyKOBaHA TEPMOIIPYKHICTIO y TBEPIOMY TiJli B IIpe[iCTaBlIeHHI MOIYJISLiHHOI
[OJIIPUMETPii

2. Linear phase anisotropy induced of thermoelasticity in a solid in the reproduction of modulation polarimetry

Pedepar:

1. lncepranist IpUCBA4€HA €KCIIEPUMEHTAIILBHOMY BCTAHOBJIEHHIO (DYHKLIOHAJIbHOTO 3B'S13Ky MK TPOCTOPOBHMU
PO3II0AiNaMy BEJIMYMH TEMIIEPATYPU Ta MEXaHIYHMX HAIIPYKEHb 3 BUKOPUCTAHHIM MOJEJIbHUX [IPO30PUX
OJIHOPiAHUX 3Pa3KiB, Y SIKUX TEPMOIIPYXKHUI CTaH CTBOPIOBABCS [IOTOKOM TeIlJIa BiJi KOHTaKTHOT'O HarpiBy 3pasKa
ab0 OIPOMiHEHHSIM B YMOBaX TEPMOHE3aJIEXKHOCTI BCiX KOe(illieHTiB, 0 NPUIMAIOTh yYacThb Y reHepallii
TEPMOHAIPY>XEHb Ta iX peecTpallii, o 3[iACHIOETHCS METOLOM MOAYJISLIAHOI NOMSIPUMETPiil. EKClepruMeHTanbHO
3apeECTPOBAHO Y 4aci Ta MPOCTOPi 3pa3ka MEXaHiYHy HAINPyTy, 3yMOBJIEHY HEOOHOPIAHUM TEIJIOBUM ITIOTOKOM Bif|
30BHILIHBOTO JKepesia eHeprii. 'padpiyHMM iHTErpyBaHHSIM €KCIIEPUMEHTANIbHUX (PYHKLIN MEXaHIYHOI HAllpyru
OTPMMAaHO KOOPJMHATHI 3aJIEKHOCTI TEMIIEPATYPU B Pi3HI MOMEHTH 4Yacy NPOTATOM BCTaHOBJIEHHS CTalliOHAPHOTO
cTany gedopmatiii, 110 € po3B'sI3KOM 00€pHEHO] 33/1a4i TEPMOIIPY>KHOCTI. BusiBieHo cynepriosutiiio 1Bo- Ta



6araTornpoMeHeBo]i iHTepdePEHLIii 0JIIPU30BAHOTO BUIIPOMIHIOBAHHS B YMOBAxX TEPMOIIPYKHOCTI B KpUCTAJi
KPEMHII0 Ta II0Ka3aHO MO>XKJIMBICTb ii BUKOPHCTaHHS y BUpIlIeHH] 00epHEeHUX 3a71a4 - BU3HAYEHHS 3 MiJ|BUIIEHOIO
TOYHICTIO Ta PO3[iJIbHOIO 3aTHICTIO PsAy TeIIoQi3nYHUX Ta IPY)KHUX [TapaMeTpiB maTepiaiy.

2. This dissertation is dedicated to dimensional distribution of the temperature values and mechanical stress using
transparent homogeneous samples. The functional connection between temperature and mechanical stress was
experimentally established. By means of heat flow from the contact heating of the sample or irradiation in
condition of thermal independence of all coefficients that had been involved in the generation of thermal stresses
and their registration, thermoelastic state was induced. Thermostress was detected by means of modulation
polarimetry. The functional link between dimensional distribution of the temperature values and mechanical stress
in the form of Poisson equation was established. Using polarization modulation of the sample in time and space
mechanical stresses induced by inhomogeneous thermal flow from external heat source were investigated
experimentally. The fact of coordinate dependence of the temperature at different times T(y), T(t) during the
steady state of deformation was obtained by graphical integration of mechanical stresses. This transformation is
the solution of the inverse problem of thermoelasticity. Time coordinates of the extreme in the kinetics of stress in
conjunction with the spatial coordinate observations allow us to determine the velocity (dynamics) of the thermal
front. Relaxation characteristics of stress are with high precision approximated by exponential functions, and this
is a consequence of the substance coefficients' independence from the temperature. The high reproducibility of
the measurement results at repeated thermal cycles indicates the absence of structural changes in the sample. The
qualitative correspondence of the experimental results to mathematical models was established. Superposition of
the two-beam and multiple-beam interference of polarized rays in condition of thermoelasticity inside a silicon
crystal induced by inhomogeneous temperature flow from the contact heating was detected. Due to this, it is
possible to determine a series of thermal and elastic constants of the material with high accuracy and definition.
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