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1. ocnimxeHHs1 MexaHi3MiB (popMyBaHHS Ta (Pi3UYHMX BIACTUBOCTEN HAMIBIPOBITHUKOBUX CTPYKTYP 3 PO3BUHEHOIO

TIOBEPXHEIO

2. The investigation of the formation mechanisms and physical properties of the semiconductor structures with
developed surface

Pedepar:

1. Incepraliiio NpUCBSIYEHO JOCIIIKEHHIO MexaHi3MiB (POPMYyBaHHS HAMiBIPOBITHUKOBUX CTPYKTYP 3 PO3BUHEHOIO
IIOBEPXHEIO, & TAKOXK iX EKCUTOHHUX Ta FeTEPHUX XapaKTEePUCTUK. PO3p06s1€eHO HOBY MOJiesIb POPMYBAHHS IIOP Y
KPEeMHii B IPOLeCi e/IeKTPOXiMIYHOTO TPaBJI€HHS, Ka JO3BOJISE€ BiITBOPUTH PSJL €EKCIIEPUMEHTAIBHO
criocrepeskeHux edekTis. JlocipkeHo XapakTep 4acoBoi eBosoLii GyHKIii po3noginy 3a pagiycaMyu HUTKOBUJHUAX
KPUCTAaJIiB KPEMHIIO B 3aJIEXKHOCTI Bif| iMiTyt040i cTagii ix 6iuHoro pocty. [lokazaHo, 1110 BU3Ha4YaIbHUM (PAKTOPOM,
110 OOYMOBJIIOE EKCIIEPUMEHTAJIBHO CIIOCTEPESKEHY €BOJIIOLII0, € TEPMOAMHAMIUHI ITponiecy BOYIOByBaHHS aTOMIB
KPEMHII0 B KpUCTajl. Y paMKax MeTOJY JOCJIiPKEeHHSI EKCUTOHHUX XapakTE€PUCTHK HalliBIIPOBiAHUKIB, 1[0 6a3yeTbCsl
HAa aHaJi3i CeKTpiB JIIOMiHECLeHIil, BAMIPSIHUX [IPY OJHOMY 3HaUY€HHi TeMIIEPaTypH, IOKa3aHO 30i/1bLIIEHHS
pUO6IU3HO B TPY Pa3u €HePrii 3B'13Ky €KCUTOHA B IPUINIOBEPXHEBiH 0671acTi GaAs, BKPUTOTO MAPOM Jie1eKTPUKa.

[Toxa3aHo 3aCTOCOBHICTb JAHOTO MiAXOAY 0 AOCIiI)KEHHS €KCUTOHHUX XapPaKTEPUCTUK HAHOPO3MiPHUX CTPYKTYP



KPEMHII0. 3alpOIIOHOBAHO [IPOCTUIM METOJ, BU3HAYEHHS 30HHUX Ta TEOMETPUYHUX [1apAMETPIiB OCTAHHIX.
3anpornoHOBaHO MexXaHi3MU, sIKi 06yMOBIIIOIOTh e(PeKTUBHE reTepyBaHHs B CTPYKTyPax MyJIbTUKPUCTATIYHUN
KPEMHill - NOpUCTUI KPEMHIH - Map ajloMiHilo, a TaKoX craf, uiei epeKTUBHOCTI NIPY Bifanax Ipu TeMIeparypax
>750-8000C.

2. The dissertation is devoted to the study of formation mechanisms of semiconductor structures with developed
surface as well as to the investigation of their excitonic and gettering characteristics. The new model for the
formation of pores in silicon in the course of electrochemical etching is elaborated which allows reproducing a
number of experimentally observed effects. The time evolution of distribution function of the wire-like Si crystals
is studied in dependence on the limiting stage of their lateral growth. It is demonstrated that experimental
evolution agrees with the limiting thermodynamic build-in of the Si atoms processes. In the framework of the
method for investigation of the excitonic properties, based on the analysing luminescence spectra measured at
single temperature, the increase of the exciton binding energy approximately three times in GaAs covered with
dielectric is demonstrated. The applicability of this approach for the study of excitonic characteristics in nanosized
Si crystalsis shown. The simple method for the determination of zone and geometric parameters of these crystals
is proposed. The mechanisms for the effective gettering in the structures multicrystalline Si - porous Si - Al layer
are suggested as well as for the decrease of the gettering effectiveness for the annealing temperatures > 750-
8000C.
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