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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:
1. CTpyKTypHi i IIOMiHECLIEHTHI BJIaCTMBOCTI [TIOPYBATOr0 KPEMHIIO, OTPMMaHOTO METOLOM aHOLHOIO

€JIEKTPOXiMiYHOTO TPaBJIEHHSI.

2. Structural and luminescent properties of porous silicon obtained by method of the anodic electrochemical
etching.

Pedepar:

1. BusiBneHo e(eKT BIIMBY KpucTasorpadiuHoi opieHTallii KpeMHil0 Ha KBAHTOBUH BUXif, OTOMOMIHECLIEHLIii
nopysaToro KpemHiio (I1K) B npoueci anogu3zatii. Po3po6sieHo HamiB'sIKiCHYy TeOpeTUYHY MOjieslb (POTOUYTINBOCTI
rereporepexony ITK-(c-Si) Ha ocHOBi HU3bKOpO3MipHOTO [TK. POTOEIEKTPUYHUM ME-TOLOM BU3HAUYEHO HIUPUHY
3a060pOHEHOi 30HU, NUQY3iliHY NOB-KMHY HEOCHOBHUX HOCIiB 3apsAy i MOKazaHa MO>KJIUBICTb BUSHAYEHHS
CEPEeHbOrO JiaMeTPy KBAaHTOBUX HUTOK. MO>XJ/IMBA 3MiHa MEXaHiI3My CTPYMOIIEPEHECEHHS i3 TYHEJIBHOTO CTPYMY B
TepMoaKTuBaliiHuil. [HBepcis 3Haky goto-EPC noscHeHo BapiszonHicTio [1K i HasBHicTIO reTepomexi [TK-(c-Si).
Buss-j€HO ABUlLE JIABUHHOTO IOMHOKEHHS HOCIIB 3apsany B [1K. BctaHOBIIEHO, 1110 MEXaHi3M yZapHOI 10Hi3allii
nuysiiauii i BU3HaYeHo ii napameTpu. BcTraHOBIEHO MexaHi3M eJieKTpo-yoMiHeceHnii B crpykrypax [TK-?-(c-Si).

JocnimKeHO 0C-HOBHI XapaKTEPUCTUKU €JIEKTPOJIIOMiHECIEHIL{l.



2. The effect of influence of bulk silicon crystallografic orientation on photoluminescence quantum output of
porous silicon (PS) in the anodization process has been discovered. The semi-qualitative theoretical model of PS-
(c-Si) heterojunction photo-sensitivity on the basis of lowsized PS has been developed. An opportunity of
definition of average diameter of quantum wires in the vicinity of heterojunction is shown. Diffusion length of
minority charge carriers in PS has been determined by the method of photocurrent. The current transport
mechanism change from tunnel current into thermalactivation is possible. Inversion of photo-EMF sign can be
explained by the porous silicon - graded-band gap semiconductor and presence of PS-(c-Si) heterojunction. The
phenomenon of avalanche multipli-cation of charge carriers in PS has been investigated. The diffu-sion
mechanism and parameters of shock ionization have been determined. The electroluminescence mechanism in
PS-?-(c-Si) sandwich-structures has been found. The electrolumines-cence characteristics have been investigated.
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