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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PyOPHK: 29.19.31

Tema guceprauii:
1. AkycToCcTHMYJIbOBaHI SIBUIIA y HaIliBIIPOBIIHUKOBUX peanbHuX Kpucrasnax ( A2B6 , A3B5, Ge, Si)

2. Acoustic-stimulated phenomenon in semiconductor real crystals (A2B6, A3B5, Ge, Si)

Pedepar:

1. Incepralist pUCBsY€HA AOCHIIPKEHHIO aKyCTOCTUMYJIbOBAHUX (AC) 3MiH aKyCTUYHUX, €J1€KTPOI3NYHUX Ta
(OTOENIEKTPUYHUX BJIACTUBOCTE HAMiBIPOBiIHUKOBUX KPUCTAIB (crionyku A2B6 Ta A3B5; kpuctanu Si ta Ge;
CBITJIOBUIIPOMIiHIOOY Ta AioAHi cTpyKTypu ZnS:Mn, GaP) npu aii ynprpassyky (V3). B CdXHgl-XTe (x=0.17-0.23)
BUSBJIEHO HOBi frHaMiuHi AC eeKTU: aKyCTOIIPOBIIHICTb Ta iHBEpCis TUIy IIPOBIHOCTI, aKyCTOIOJIsIpU3allis,
JucIepcis Y3 XxBUiib, aKyCTUYHA €MICisl; BCTAaHOBJIEHO PE30HAHCHUI XapaKTep B3aeMo/ii ¥Y3; MoKa3aHa MOXKJIUBICTh
nokpaieHHs Gi3UYHMX XapaKTepPUCTUK MaTepiasy Ta iXHbOi CTabiIbHOCTI. 3aIIPOIIOHOBAHI HOBI METOIMKNU
IocinKeHHs nedeKTiB: TMHAMIYHUI aKyCTO-X0J11, TEPMOAKyCTUYHUI Bifinasl, iMITyJIbCHA aKyCTOIIPOBiJHICTb.
BusuyeHno mexaHizmMu AC BiHOBJIEHHS pajiialliiHO MMOKOI)KEHNUX HaIliBIIPOBIITHUKOBUX IIPUCTPOIB. ¥ pajiialiiiiHO-
onpoMmiHeHux 3paskax Si Ta Ge BUsBJIEHi Ta ifeHTU(IKOBaHi "aKyCTOAaKTUBHI fedeKTH", SIKi XapaKTepU3yIThCS

HasIBHICTIO MeTacTabisbHuX cTaHiB; AC repexis Mixk HUMU CYIIPOBOJIKYETHCS IOBTOPHO-000POTHUMU 3MiHAMU



€J1IeKTpO(Di3UYHUX XapaKTePUCTUK. PeasizoBaHO BUKOPUCTAHHS Y3 B IIpolieci HOHHOI iMIIaHTaLlii B KDEMHi€Bi
IIJIACTMHU Ta CTPYKTYPU; BUSBJIEHO HU3KY MO3UTUBHUX AC eeKTiB IIPU TEXHOJIOTTYHUX OIepaL|isiX BUTOTOBJIEHHS P-
N NIepPeXO0/iB; IPOBEAEHO aHali3 IPOLECiB Ae(EKTOYTBOPEHHS B HEPIBHOBXKHUX YMOBAX, BUKJIMKAHUX
OJHOYaCHMMU MOHHOIO iMIIZIaHTaLi€lo Ta Jielo Y3; nokazaHa MOXJuBiCTh AC IMOCUJIEHHS IIPOLECIB CaMOOpraHi3atii.

[IpoBeneno ysaranbHeHy cucteMatuky AC gBulLl y HAIiBIIPOBIZHMAKAX.

2. The thesis is devoted to the study of acoustic-stimulated (AS) changes of acoustic, electro-physical and
photoelectrical properties of semiconductor crystals (A2B6 and A3B5 compounds; Si and Ge crystals, ZnS:Mn, GaP
light-emitting and diode structures) treated by ultrasound. In CdXHgl1-XTe (x=0.17-0.23) new dynamic AS effects
have been discovered: acoustic conductivity and inversion of the conductivity type, acoustic polarization,
ultrasound waves' dispersion and acoustic emission. Also the possibility to improve of the material physical
properties and its stabilities has been stated. New methods of defect studies have been proposed, namely
dynamical acoustic-Hall effect, thermal-acoustic annealing, and pulse acoustic conductivity. Mechanisms of the AS
restoring of the characteristics of radiation damaged semiconductors devices have been studied. In irradiated Si
and Ge samples "acoustic-active defects”, characterized by the metastable states presence have been discovered
and identified. AS transition among them is accompanied by the repeat-reverse changes of electro-physical
characteristics. US treatment in the process of the ion doping in Si plates has been realized and some positive AS
effects during technological operations of ion-implanted p-n-transitions' production have been discovered.
Analysis of the defect creation in nonequilibrium conditions, caused by the simultaneous ion-implantation and
intensive ultrasound has been made; a possibility of AS intensify of self-organization processes has been shown.
Generalized systematics of AS phenomenon in semiconductors has been done.
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