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1. locaimkeHHs B3aeMOJii BiICMyTy Ta BOAHIO 3 noBepxHsamu Si(111) Ta Si(100) MmeTonom CKaHy040i TYHEJIbHO]
MIKpOCKOTIii

2. Investigation of bismuth and hydrogen interaction with Si(111) and Si(100) surfaces by scanning tunneling
microscopy

Pedepar:

1. Incepraiis npucBgYeHa BUBYEHHIO B3aeMO/Iii BICMYTY Ta BOJHIO 3 noBepxHsmu Si(111) Ta Si(100) Ha aToMHOMY
PiBHI 3 10ITIOMOT010 CKaHY04O0i TyHeJIbHOI MiKpocKorii. [106y10oBaHO feTasbHy cxemMy (pa3oBUX 3MiH CUCTEMU
Bi/Si(111)7r7 Ta gocnigKeHo CTPYKTyPy KOXKHOI 3 pa3 3 aTOMHOIO PO3[IiJIbHOIO 31aTHICTIO. PO3p061€HO HOBY
METOJIMKY i3 3aCTOCYBaHHSM Bi/W BicTep B CKaHyIOUOMY TYHEJIbHOMY MiKPOCKOIIOBI JJIs1 NOCIIiIPKEHHSI paHille
HEJIOCTYIIHMX aTOMIB B KyTOBUX sIMaX peKoHCTpyKuii Si(111)7r7. locaimKeHo 1049aTKOBY CTaflilo ancopouii
aTOMapHOTO BOJIHIO Ta MOT0 Mepepo3ro/iijl Ha MOBepXHi IpU NPOrpiBi, BKIOYaOyu HOro Aecopobiiiio 3 aTOMIB B
KyTOBHUX Max. Bcyneped TeopeTUYHUM NepenoavyeHHsIM, BUSBUIIMCS, 10 aTOMU B KYyTOBUX SIMax BABiui MeHIIEe
aKTVBHI, HiXX alaTOMH Ta 3aJIMIIKOBi aTOMU. BUBYeHO Koancopoiiio BicMyTy Ta BOLHIO Ha noBepxHi Si(111)7r7.

Briepiue 3HalifieHO iCHyBaHHS BiCMYTOBUX MMePiB B A-TIO3UIisIX IIPM II0YATKOBUX CTaAisIX afcopouii BicMyTy Ha



nosepxHi Si(100)2r1 npu KiMHaTHIN Temieparypi. JocaigkeHo pyx A-, b-nyuMepiB Ta ix B3aeMHe NepEeTBOPEHHS.
3HaiieHO iCHYBaHHS HOBOTO, aHTU(a3HOr0, TUITYy BICMyTOBUX HAHOHUTOK Ha noBepxHi Si(100)2r1. BusueHo

npupony ne@eKTiB B HAHOHUTKAX.

2. The thesis is dedicated to study of bismuth and hydrogen interaction with Si(111) Ta Si(100) surfaces with atomic
resolution using scanning tunneling micriscopy. The detailed scheme of phase changes of the Bi/Si(111)7r7
interface is constructed and structure of each phase is investigated with atomic resolution. A new method of
scanning tunneling microscopy with Bi/W tips is developed for investigation of inaccessible corner hole atoms of
Si(111)7r7 reconstruction. An initial stage of atomic hydrogen adsorption and its rearrangement on the surface after
heating in-cluding its adsorption in the corner holes is studied. Despite the theoretical predic-tions the atoms in
the corner holes are found to be twice less active than the adatoms and rest atoms. The coadsorption of bismuth
and hydrogen on the Si(111)7r7 surface is studied. The existence of bismuth dimers in A-position on the Si(100)2r1
surface at an initial Bi adosorption stage at room temperature is first revealed. The moution of A-, B-dimers and
their mutual transformation are studied. The existence of a new, antiphase, type of bismuth nanowires on the
Si(100)2r1 surface is found and nature of defects in the nanowires is studied.
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