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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 29.19.04
Tema gucepranii:

1. Ancop6uis Ta nudysaist aTomiB esiemenTiB IV, V rpyn Ta kucHio Ha noepxHsix Si(001) i Ge(001) npu manux

CTYIIEHAX IIOKPUTTA.

2. Adsorption and diffusion of the IV, V group elements and oxygen on the Si(001) and Ge(001) surfaces at low
coverages.

Pedepar:

1. B gucepTauii JOCIiIPKEHO MeXaHi3M BIUIMBY afcOpOLil 4y>KOPiHMX aTOMIB Ha BJIaCTUBOCTi IOBEPXOHb KPEMHIIO
Ta FrepMaHilo, sIKi HallyacTillle BUKOPUCTOBYIOThCS B Cy4acHill MiKpo- Ta HaHOeJIeKTPOHiLi. B po6oTi
IOCJIiIKYyBaJIMCh ITpoLiecy afcopobuii Ta koamcopouii aToMiB estleMeHTiB V rpynu (As, Sb Ta Bi) Ta KUCHIO Ha TOBEPXHI
Si(001), sudysii agnumepis Bi Ha nosepxHi Si(001) Ta agaumepis Si, Ge Ha noBepxHi Ge(001), 1110 3aCTOCOBYIOTHCS B
Ipolecax reTePOEIiTakCii Ta BIVIMBAIOTh Ha XiMiYHi BJIaCTUBOCTI OBEPXHi. 3alIpONIOHOBAHO MOJIE/b B3a€EMOZI
ajaToMiB KUCHIO 3 noBepxHamu Si(001), BkpuTux aTomamu meTanis V-rpynu (As, Sb ta Bi). Ha ocHoBi 1jiei mogerni
MTOSICHEHO 3aJIeXKHiCTh akTUBHOCTI cucteMu M /Si(001) BinHOCHO B3aeMofji 3 KucHeM. B po6oTi 3HalileHO BEIMYNHA
€HepreTUYHUX 6ap'epiB esleMeHTapHUX aKkTiB Audysii angumepis Si, Ge Ha noBepxHi Ge(001) Ta Bi Ha noBepxHi

Si(001). Po3paxoBaHi BenunHY 6ap'epiB gudysii y3rompKyTbCs 3 BeJIMYMHAMUY, 1110 O6yJId OTpUMaHi



€KCIIEPUMEHTAJILHO 33 JOIIOMOI0I0 CKaHYI0YOi TYHEJIbHOI MIKDOCKOITII.

2. The thesis is devoted to the investigation of interaction of the adsorbed atoms with the silicon and germanium
surfaces, which are the most used in modern micro- and nanoelectronics. Adsorption and coadsorption of group V
elements (As, Sb and Bi) and oxygen on the Si(001) surface, the diffusion of Bi addimers on the the Si(001) surface
and Si, Ge addimers on the Ge(001) surface, which occur in heteroepitaxy and influence the surface chemistry,
have been investigated. A new model has been proposed to describe the interaction of oxygen with the Si(001)
surface covered by atoms of group V elements (As, Sb and Bi). This model explained the changes of oxygen
adsorption character of the M /Si(001) surfaces. The plausible rotation and diffusion pathways of on-top Si, Ge
addimers on the Ge(001) and Bi addimers on Si(001) dimer rows have been studied. The calculated diffusion
activation barriers for Si, Ge addimers on Ge(001) surface and Bi addimers on Si(001) surface are in good
agreement with the experimental data.
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