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1. OCo6MBOCTi €HEPreTUYHOTO CIIEKTPY HU3bKOPO3MiPHUX KPEMHIEBUX CTPYKTYP 3 PO3BMHEHOIO TTIOBEPXHEIO

2. Features of the energy spectrum of the low-dimensional silicon structures with a developed surface

Pedepar:

1. InceprauiiiHa po60Ta NPUCBIYEHA JOCTII)KEHHIO €EHEPIreTUYHOTO CIIEKTPY HU3bKOPO3MiPHUX (ITOPYBATHX Ta
HAaHOKPHUCTAJIiYHUX) KPEMHIEBUX CTPYKTYP i €JIEKTPOHHUX BJIACTUBOCTEN MeXi IOy KpUCTANIYHUI KPEMHIH -
IIOpYBaTUH LIap 3a JOMNOMOTOK METOAY MOZYJISILiHOI CIIEKTPOCKOii €1eKTPOBiIOUBaHHS. BCTaHOBIEHO, 110
MMO3UTUBHO 3apsiKeHi JeeKTH B OKUCHI 1Bl CIIPUYUHSIIOTH 30arayeHHs eJIeKTPOHAMU ITPUIIOBEPXHEBUX MIAPiB
KPUCTaJIiYHOTO KPEMHIIO Mif] IOPYBaTOIo 11y0010, @ Ha MEXi MOiNy KPUCTAIiYHUI KpeMHIiN - IopyBaTUil map
BYHUKAa€E BHYTPillIHe BOynoBaHe noJie. [IobynoBaHa 30HHA Aiarpama 3MiHU TUIY IOBEPXHEBOI IPOBiAHOCTI
KPUCTaIIYHOTO KPEMHIIO B 3aJI€5KHOCTI Bif, m101i e()eKTHBHOI IOBEPXHi TOPYBATOrO Mapy Ta TOBIIVHY OKUCIY Ha
Hil. [Ioka3aHo, 10 B EHEPrEeTUYHOMY CIIEKTPi [IOPYBAaTOrO Ta HAHOKPUCTAJIIYHOIO KPEMHIIO € MPSIMi [IEpEeX0ou B
CIeKTpaJIbHUX 06s1acTsIx 110613y 1.7 eB, 2.0 eB, 2.35 eB, 2.6 €B Ta 2.9 eB, ski nos's3aHi 3 nepexogamu 30Ha

[IOBEPXHEBMX CTAHIB - 30HA IIPOBIIHOCTI.



2. The thesis is devoted to the study the features of the energy spectrum of the low-dimensional silicon structures
(porous or nanocrystalline silicon) as well as to the study of electronic properties of the crystalline silicon - porous
silicon interface. The study has been carried out by modulation electroreflectance spectroscopy technique. It is
established that the positively charged defects in the silicon oxide film cause the enrichment of the subsurface
layers of the crystalline silicon situated immediately under the coat of the porous layer, with electrons and that an
internal electric field develops on the interface between the crystalline silicon and the porous layer. A band model
of the inversion of the conductivity type of the crystalline silicon as a function of the effective surface area and the
thickness of the silicon oxide layer has been constructed. The study proves the existence of a number of direct
transitions with frequencies in 1.7 eV, 2.0 eV, 2.35 €V, 2.6 eV and 2.9 eV regions of theenergy spectrum of the
porous or nanocrystalline silicon. These direct transitions are explained as the transitions between the bands of
the surface states and the conduction band.
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