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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. JocnimkeHHS HeiHIHOTO MOTIMHAHHS YIbTPAa3BYKy Ta MOro B3aeMOJIii 3 AedeKTaMu CTPYKTYPHU B TBEPIUX Tijlax

2. Investigation of nonlinear absorption of ultrasound and its interaction with defects of structure in solid states

Pedepar:

1. B pucepTauiiiniil poboTi MpoBeEeHO eKCIIEPUMEHTAJIbHI LOCIiI>)KeHHS BIUIMBY aKTMBHOTO yJIbTPa3BYKy Ha
CHACTEMY CTPYKTYPHUX Ae(EKTIB MOJI€JIbHUX MOHOKPUCTAJIIB (JIy>KHO-TaJIOiIHI PE€4OBUHU) Ta MaTepiaiB
MIKpO€EJIEKTPOHHOI TEXHIKM: KPEMHIIo Ta HiobaTy JiTito. Bepiie crioctepiraBcs ricrepesuc norjamHaHHs
YIIbTPa3ByKy [IPY MaJIMX JOTIOPOTOBUX aMIUIITyAaxX Y3 B JIy>)KHO-TaJIOIIHUX KPUCTalaX. 3 €KCIIEPUMEHTAJIbHUX
IOCJiIKeHb BUTIKae, 110 CTUMYJIbOBAHA Y3 aKyCTHYHA €MiCisl B JIy)KHO-TaJIOifHUX KPUCTajlaX BUHUKAE NIPY IEBHUX
IMCKPETHUX YacToTax 30ypkytodoro AE yabTpasByKy. [TokazaHo, 110 1Ii JUCKPETHI YaCTOTH BiATIOBiAAIOTE YMOBaM
dhopMyBaHHS CTOSIYOI XBUJIi B KpHCTasli. BUB4eHO BIJIMB y/IbTPa3ByKOBOi 06POOKY Ha PYyXJIMBICTh KOPOTKUX
IIPUIIOBEPXHEBUX AUCIJIOKAllill y KprCTanax KpeMHilo. BusiBieHo, 1110 ylbTpa3ByKoBa 06po6Ka KPUCTaJliB KPEMHIIO
[IPU3BOAUTD A0 3MiHU MIBUAKOCTI IIepeMIllleHHS OVCJIOKAL IIPY IIOCTIMHOMY MEXaHIiYHOMY HaBaHTaKeHHi. [1pu
LbOMY XapaKTepP 3MiHM IIBUAKOCTI JUCIIOKALiN BU3HAYAETHCS 3HAKOM 30BHIIIHIX HAMPYT, $IKi Ail0Th HA 3Pa30K, -

CTHCKaJIbHI 3yCUJLISI IPU3BOMSTH 10 3BMEHIIEHHS y 2-2.5 pa3y, a PO3TTryIoui 3yCcriiiisl - 10 30ibIIeHHS MBUAKOCTI



oucoKauin y 2-2.5 pasu. ITicsisg BIMBY Ha 3pa3Ky KPEMHIIO yIIbTPa3BYKOBUX KOJIMBAHb CIIOCTEPIraeThCs
3MEHIIEHHS €HEPTii akTuBalii pyxy auciaokauin 3 2.02 eV 1o 1.76 V. Ilicsis BBy Ha 3pa3Ku KPEMHII0
yJIbTPa3BYKOBUX KOJIMBAHb CIIOCTEPIraeThCs 36i/bLIEHHS NPUOJIN3HO Y 2 Pa3y €JIeKTPOIJIACTUYHOTO eeKTy.
Briepie BusiBJIeHO 3MillHEHHS ITOBEPXHI 6€3/IMCI0KALIIHOTO KPEMHIIO Mif, Aieto Y3, 110 MoXe OyTU MOB'si3aHe 3
YTBOPEHHSIM BaKaHCIHUX KJIacTepiB a60 KOMILJIEKCIB TOUKOBUX NleEKTiB B IPUIIOBEPXHEBOMY IIapi 3pa3ka
KpeMHilo. B pe3oHaTopax 3 HiobaTy JIiTilo IpU y/IbTPa3ByKOBOMY HaBaHTa)KEHHI BUHUKA€E aKyCTUYHA eMICisl Ipu

yJIbTPa3BYKOBUX Aedopmalisax 61mu3bko 10-5.

2. The dissertation is devoted to study ultrasound absoption in alkaline-halide crystals, silicon and lithium niobate.
The influence of ultrasound treatment on micro-plastic properties of superficial layer in dislocation-free silicon is
investigated. The experimental technique consists in ultrasound treatment of bulk Cz-silicon and following
observation of dislocation dynamics with the help of artificially introduced dislocations. The samples were p-type
material bars with [111] faces. Ultrasound treatment leads to formation of a debris-layer of about 100 cm thick, and
point defect clusters at the sample surfaces. It was investigated the influence of ultrasound treatment on
dislocation mobility in silicon crystals. Our research was based on dislocations in silicon crystals induced by
scratches. It was found that the ultrasound treatment (UST) of silicon crystals results in changes in the dislocation
displacement speed under the constant mechanical load. When applying compressing stress, UST makes the di
slocation speed slower, while stretching stress accelerates it. The UST has decreased the energy of thermo-
activated dislocation movements. Before the treatment the energy is equal to 2.02 eV, and after UST the energy is
1.76 eV.
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