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2. Influence of ultrasound on defects and photoelectrical phenomena of silicon and silicon based structures

Pedepar:

1. Incepralisi IpUCBAYEHA €KCIIEPUMEHTATILHOMY BUBUYEHHIO (POTOEJIEKTPUYHUX SBUIL, B MOHOKPUCTAJIIYHOMY
KPEMHii Ta HU3bKOPO3MiPHUX CTPYKTypax Ha OO OCHOBI, 3yMOBJIEHUX TPOLI€CaM/ BUHUKHEHHS, 11epebyL0BY Ta
3HUMKHEHHS TOYKOBUX Ae(deKTiB Mif, Aielo yIbTPa3BykKy. B po6OTi Briepie eKCliepuMeHTaIbHO IIPOJIEMOHCTPOBaHO
MOXJIMBICTb XOJIOAHOIO YIbTPAa3ByKOBOI'O Bifillajly TOUKOBUX pafialliiiHux fnedeKTiB, BBEEHUX ONIPOMiHEHHSIM g-
KBaHTamMu 60CO B MOHOKPUCTAJIIYHUI KPEMHIN. 3alIPOIIOHOBAHO MOZEJIi XOJIOAHOTO YIbTPa3ByKOBOrO Bifmnany E-
LIEHTPiB B KPEMHIi, OTPUMaHOMYy METOLOM 30HHOI IIJIaBKH, Ta KOMILIEKCIB C-O-V2 B KpEMHIii, OTpUMaHOMYy METOJOM
Yoxpanbckoro. [TokazaHO MOKJIMBICTD BilHOBJIEHHS YJIbTPa3ByKOM POOOUYMX XapaKTEPUCTUK JerpaloBaHUX
pagialiero KpeMHi€BUX JETEKTOPIB SAEPHUX YaCTUHOK. [IpOIEeMOHCTPOBAHO MOXKJIUBICTh OUUIIEHHS 00'€eMy
KpeMHilo Bif HebaxkaHuX gomimok Na ta K, Ta 3MeHIIeHHsI HeOGHOPiTHOCTI B PO3MO/Aiji €J1eKTPUYHO-aKTUBHUX

pazianiiinux nedexTis mIIXoM 00poOKU yIbTPa3ByKoOM. BusBieHo, 1o ogHovYacHa 3 iMrsiaHTaljelo ioHiB He+



06pobKa yabpTpa3BykoM SixGel-x/Si 3maTHa CyTTEBO 3MEHIIUTY KOHIIEHTPALlil0 IPOPOCTAIOUNX NHUCIOKALIN B
niBkax SixGel-x pu TepMiuHil pesakcauii. 3apeecTpoBaHo eeKTy epedyLoBY CIIEeKTPATIbHUX 3aJI€KHOCTEN
¢doro-e.p.c. B cTpyKTypi Au/SixGel-x /Si Ta poTomoMiHecLieHIIii TOpyBaTOro KpeMHilo B peXXumi 06pooku

YJIbTPA3BYKOM, SIKi TIOSICHUJIA dKyCTOCTUMYJIbOBAHOIO Hepe6y,1103010 ,Heq)eKTiB CTPYKTYpH.

2. Thesis is devoted to experimental studies of photoelectric phenomena in silicon monocrystals and silicon based
nanostructures affected by the defect generation, redistribution and annealing in the presence of ultrasound. The
cold annealing of point radiation defects produced by g-irradiation 60Co is demonstrated for the first time. This
effect is found to be not, due to the known thermal annealing of the defects in silicon. Tentative models explaining
the effect are discussed as being due to the E-center annealing in float-zone-grown silicon and the C-O-V2
complex in Czochralski-grown silicon. It is shown that the E-center annealing effect can be used to restore the
performance of nuclear detectors degradated by the influence of the radiation. The crystal volume purification
from harmful K and Na dopants, and electrically-active radiation defect non-uniformity distribution decrease are
both achieved by using ultrasonic loads.It is also shown that simultaneous treatment of SixGel-x layers by to He+-
ionbombardment and ultrasound action is capable of decreasing the threading dislocation concentration produced
by the thermal relaxation of SixGel-x/Si structures. The spectral changes of the photovoltage in Au/SixGel-x/Si
structures and photoluminescence in porous silicon in the presence of ultrasound loads are found to be due to the
redistribution of structural defects in acoustic fields.
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