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1. AkycTto- Ta pagiauifiHO-iHAYyKOBaHi sIBUILA B [I0OBEPXHEBO-0ap'€pHUX KPEMHIEBUX Ta apCeHiA-rasieBUX CTPYKTypax

2. Acoustically and radiation induced phenomena in surface barrier silicon and gallium arsenide structures

Pedepar:

1. Incepralist NpUCBsY€HA AOCIIIPKEHHIO BIUIUBY YJIbTPAa3BYKOBOTO HABAaHTAKEHHSI Ta OIIPOMiHEHHS (ramma-
KBaHTH, HETPOHM) Ha [IPOTIKAHHS CTPYMY B CTPYKTypax i3 p-n-nepexonom (Si) Ta konTakToM IoTTKi (Si, GaAs). ¥
KPEMHi€BUX COHSYHUX €JIEMEHTAX, Y TOMY YMCJIi OTPOMIHEHNX, BUSIBJIEHO aKyCTO--IHIyKOBaHE 3MEHILIEHHS 4acy
SKUTTS HOCIiB 3apsiy, 060pOTHE NP KiMHAaTHUX TeMIlepaTypax. [y I0sSICHEHHS BUSBJIEHUX €(EKTIB
3aIIPONIOHOBAHO MO[IEJIb aKyCTOAKTUBHOI'O KOMIIJIEKCHOTO TOYKOBOTrO peKOMOiHalLiHoro neHTpy. [lokaszaHo, mo
aKyCTOAKTMBHUMU pafianiiiHumu gedekrtaMy B KpeMHii € uBakaHcis Ta A-ueHTp. [IpoBeseHo opiBHANBHUN
aHaJIi3 aHaJIiTUYHUX, YUCEJIbHUX Ta €BOJIIOLIMHNX METO/IiB BUSHAYE€HHS napameTpiB aionis LLIOTTKi Ta BU3HAYEHO
HAMONTHMAJIbHIL 3 HUX 3 [TOIJISAAY TOYHOCTI Ta WBUAKOIL B cTpyKTypax Al-n-n+-Si BCTaHOBJIEHO B3a€MO3B'S30K
MDX XapakTepoM 3MiHu BUCOTH 6ap'epy LLIOTTKi 11pu 36i/blI€HH] 1031 FaMM-KBAHTIB Ta CTyIIEHEM HEOJHOPIAHOCTI

KOHTAaKTYy. B CTPyKTypax KpeMHili-MeTaJl BUSIBJIEHO OOOPOTHIl BIIJIMB yJIbTPAa3BYKa HAa BUCOTY 6ap'epy Ta BEJIMYMHY



3BOPOTHOT'O CTPYMY Ta [I0KAa3aHO, 110 BiH 3yMOBJIEHUI PYXOM AMCJIOKALIIHYX [IEPETUHIB i 3MIiHOIO PO3MipiB
Kyacrepis gedekTiB. BcTaHOBIIEHO, 110 BIJIMB MiKPOXBUJILOBOIO OIIPOMiHEHHS Ha lePEeKTHY CTPYKTYPY
[IPUINIOBEPXHEBOTO MAapy MOHOKpHUCTaIiB GaAs i SiC Ta emniTakCiiHUX CTPYKTYp GaAs BUKJIMKAHUN 3POCTaHHSIM
KOHILIEHTPAaLlii Mi>XKBYy30JIbHUX aTOMIB. BUSIBI€HO, 1110 y/IbTPa3ByKOBa 0OpPOOKa 37aTHA MiJIBALYBATH OJHOPiIHICTb
napaMeTpiB apceHif-raniesux giogis LIOTTKi Ta MoanGiKyBaTy KOHLEHTPALIIO i EHEPreTUYHUI CIIEKTD PafiallifiHO-
iHIyKOBaHUX [IaCTOK Ha iHTepdeiici cucremu Si-SiO2.

2. The thesis is devote to the study of the ultrasonic loading as well as irradiation (gamma-rays, neutrons) influence
on current in the p-n structures (Si) and Schottky diode (Si, GaAs). It is revealed the acoustically induced reversible
decrease in the carrier lifetime in the silicon solar cells, including irradiated. A model of acoustically active
complex point recombination centers is proposed for the purpose of interpretation of revealed effects. It is shown
that the main acoustically active radiation defects are divacancy and A-center. A comparative analysis of analytical,
numerical and evolutionary methods for Schottky diode parameters determination has been carried out and the
most optimal ones are defined in terms of accuracy and speed. The relationship between the type of change in the
Schottky barrier height of Al-n-n+-Si structure with the increasing of gamma-rays dose and the degree of contact
inhomogeneity is revealed. The reversible influence of ultrasound on the both barrier height and reverse current in
the silicon-metal structures is revealed and attributed to the dislocation kinks movement and the defect clusters
size changing. It is discovered that the effect of microwave irradiation on the defective structure of the near-
surface layer of GaAs and SiC single crystals and as well as GaAs epitaxial structures is caused by increase in
concentration of interstitial atoms. It has been found that ultrasonic treatment can causes both increase in the
homogeneity of the parameters of GaAs Schottky diodes and the modification in concentration as well as energy
spectrum of radiation induced interface traps in Si-SiO2.
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