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

Tema gucepranii:
1. OcobnuBocCTi GOpMyBaHHS Ta BJIACTUBOCTI HAHOKPUCTAJIIYHOTO KPEMHII0, CPOPMOBAHOTO METOAOM XiMiYHOTO

TPaBJI€HHS

2. Features of formation and property stain etched nanocrystalline silicon

Pedepar:

1. Inceprauis npucesiyeHa po3pobui MeTona GOpMyBaHHS TOHKUX OJHOPIIHUX IIJIIBOK NC-Si BEJIMKO] M0 Ta
KOMILJIEKCHOMY JTOCJIIKEHHIO iX BJIACTUBOCTEN 3 METOIO BUKOPMCTAHHS LMX IUIIBOK B COHSAYHMX €JIEMEHTAX Ta
ra3oBux ceHcopax. O6GrpyHTOBaHi €(PEKTUBHICTb Ta HAIIPSIMKY MIPAKTUYHOTO BUKOPUCTAHHS LIbOTO METOZY.
[TpoaHanizoBaHO MexaHi3M GopMyBaHHs nc-Si Ipy XiMiYHOMY TpaBJieHHI. BcTaHOBIIEHO, 110 nIpouec GOpMYyBaHHS
nc-Si CK1aaeThCs 3 IBOX €TalliB i IPOSABIISETLCS HE TiNIbKY B 3MiHI CTPYKTYpHU [MOBEPXHI BUXITHUX MiAKIAL0K, aje i
B 3MiHi €JIEMEHTHOTO CKJIaAy IJIiBOK nc-Si. [TokasaHo, o cmyra JIIOMiHeCLeH1ii 3pa3KiB nc-Si, oAepKaHnux
XiMIYHUM TPaBJIEHHSIM, € CYIIEPIO3ULI€I0 ABOX CMYT, O HA 3 SIKUX 00yMOBJIeHA peKOMOiHalli€el0 eKCUTOHIB y
KPEMHi€BUX HAHOKJIACTEPAX, a iHIIa peKoMbiHallielo HOCIiB uepe3 oBepxHeBi nedeKTu. BusBnaeHo 2 nmpouecu
Ierpazauii xapakTepucTyk ne-Si nig gieio ynbrpadiosneToBoro ornpomMiHeHHS: HEOOOPOTHIl TpoLec, SKUH

IIPU3BOJUTH 10 3MiHU KoeillieHTy BiiOUBaHHS i [10B'13aHUM 3 POTOCTUMYJILOBAHUM OKUCJIEHHSIM [IOPYBATOTO



mapy, i 060pOTHiH, 0 MPU3BOAUTH 40 3MEHIIEHHS iHTEeHCUBHOCTI (OTOMOMIHEC I eHLii. 3alpOTIOHOBAHO MOJEJb,
110 MOSICHIOE Aerpazaliio goTosoMiHeceH il nc-Si TyHeIl0BaHHIM HOCIiB, reHepOBaHNX B KpEMHIEBUX KJlacTepax,
Ha MaCTKU B iX OKUCHIl 06010H1i. EKcriepuMeHTaNbHO NiATBepakKeHo e(peKTUBHICTh BUKOPUCTaHHS nc-Si A1
MOKpaleHHS XapaKTEPUCTUK MOHO- Ta MYJIbTUKPUCTANiYHUX KPEMHIEBUX COHSUHUX €JIEMEHTIB Ta Ta30BUX

CEHCOPIB.

2. The dissertation is devoted to development of the method of formation of thin homogeneous nc-Si films of large
area and to complex study of their properties with the purpose of their application in solar cells and gas sensors.
The mechanism of nc-Si formation during stain etching is analyzed. It is found that the process of nc-Si formation
consists of two stages and results not only in the reorganization of surface structure of substrates, but also in the
change of element composition of nc-Si films. It is shown, that photoluminescence band of nc-Si is a superposition
of the band caused by a recombination of excitons in silicon nanoclusters and the band caused by a recombination
of carriers through surface defects. Two processes of nc-Si characteristic degradation under ultraviolet irradiation
are revealed: a irreversible one resulted in the change of reflection index and caused by a photostimulated
oxidation of porous layer, and a reversible one resulted in the decrease of the photoluminescence intensity. The
model of nc-Si photoluminescence degradation consisted in the tunneling of carriers generated in silicon clusters
to the traps in their oxide shell is proposed. An efficiency of nc-Si application for the improvement of mono- and
multicrystalline silicon solar cell and gas sensor characteristics is confirmed experimentally.
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