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1. JlokanbHa 6yi0Ba HAHOPO3MIPHUX IeTepoO- Ta IOPUCTUX CTPYKTYP Ha OCHOBI KDEMHIIO

2. Local structure of silicon porous and nanosizing heterosructures

Pedepar:

1. O6'eKT mocCiIKEeHHS: €BOJIOLlis JIOKaIbHOI 0yZJ0BY HAHOPO3MiPHUX CUCTEM Ha OCHOBI KPEMHIIO Mif, yac ix
CTBOPEHHS Ta BUKOPUCTaHHS. MeTa po60TH: BUSHAYEHHSI OCOOJIMBOCTEN aTOMHOI 6y10BM HAHOPO3MiPHUX
retrepocucteM Si/Si-OY-Si4-Y, Si/Si3N4 Ta nopucTtoro KpemHito. MeTou: KOMIT'IOTEPHE MO/IEII0BaHHS
6araToaTOMHHUX CTPYKTYP i3 BUKOPHUCTAHHSIM aTOMHMX IIOTEHLiaJliB 3a aropuTMoM MoHTe-Kapso Ta MeTogamu
dyHKIiOHATYy eJIeKTPOHHOI T'YCTUHH i IICEeBIONOTEHIiaNy i3 Mepmux NpUHLMIIB. 3'sICOBaHi ieTasi aTOMHOI 6yIOBH i
TepMOAVHAMIYHI XapaKTE€PUCTUKU TOHKUX rerepocucteM Si/Si-OY-Si4-Y, Si/Si3N4, a TakoX MOPUCTOro KPeMHilo.
Ha mizcraBi KOMIT'IOTEPHOTO MOJIEJIIOBaHHS Yy HaATOHKIN cucremi Si/Si-Oy-Si4-y Bu3Ha4eHa rpaHnYHa
KOHILEHTPALlisl KUCHIO, IIPU 5IKill POPMY€ETbCSI HEIEPEPBHUIA IPELMIIITAT KPEMHIIO, 10 IPOHU3Y€e OKCUJL, KPEMHII0. 32
IIOTIOMOT0I0 O0YMCIIIOBATIbHOTO €KCIIEPUMEHTY MiJTBEpIyKeHO, o rpanuls poaainy Si(111) /Si3N4(0001) moske 6yTu



Pi3KoI0, BiJIBHOIO Bif] Ne(EKTIB, ajle MEXaHIYHO HAMPYXXEHOI0. 3adikcoBaHa aHi30TPOMis €JIEKTPOHHUX
BJIACTUBOCTEN aTOMiB y3[I0BXK [IOBEPXHi IPOTY NOPUCTOrO KPEMHII0. KOMIT'IOTEPHUMU PO3paxyHKaMU JOCIIKEHO
3MiHM aTOMHOI 6yJJ0BY IOPXUCTOr0 KPEMHIIO 3 IiIBULLIEHHSIM TeMIIepaTypy i y aTMocdepi KUCHIO - AJ1s1 pPi3HUX
TeMIepaTyp 3aikcoBaHi (PyHKLii pafiabHOro pO3NOAiNy Ta BUBHAYEHI AEsIKi TEMIIEPATyPH, 1O LiKaBi 3 TOYKU 30PY
BUKOPUCTAHHS Ta BUTOTOBJIEHHS [IOPUCTOrO KPEMHIIO. YIbTpa TOHKI OKCHIHY Ta HITPUAY Ha KPEMHII - Marepiany,
gKi Hall4acCTillle BUKOPUCTOBYIOTHCS B KOCTI IiA3aTBOPHOTrO Ji€JIeKTPUKa B IPUJIaZiaxX 3 HAIBUCOKKUM CTEIIEHEM
inTerpauii. [l151 HUX OTpMMaHi TOBUIMHY 1IapiB Ta KOHLEHTpalii CK/IaoBUX, 10 3a6€3M1€4yI0Th iX sIKicTb. CTEmiHb
YVIPOBAIXEHHS: PEKOMEHIallii Ta 3aCTEPEXEHHS TEXHOJIOTaM ITPY BUTOTOBJIEHHI NIPUJIAJIiB 3 HAIBUCOKMM CTEIIEHEM
inTerpauii. Cdepa BUKOPUCTaHHS: FETEPOCTPYKTYPH Ta IIOPUCTI MaTepianu. BUrOTOBJIEHHS reTepOCTPYKTYP

HAHOPO3MipHUX OKCHIiB Ta HITPUZiB KDEMHIIO HA KPDEMHII Ta IOPUCTOTO KPEMHIIO.

2. Object of research: the evolution of the local structure of nanoscale silicon-based systems during their
development and use. Objective: To determine the atomic structure of nanoscale features heterosystems Si/Si-
OY-Si4-Y, Si/Si3N4 and porous silicon. Methods: A computer simulation of polyatomic structures using atomic
potentials according to the algorithm of Monte Carlo methods and density functional theory and pseudopotential
from first principles. Details of a nuclear structure and thermodynamic characteristics of thin heterosystems
Si/Si-OY-Si4-Y, Si/Si3N4, and also porous silicon are found out. Based on computer modeling in the system of
hyperfine Si/Si-OY-Si4-Y definite limiting oxygen concentration at which the precipitate formed by a continuous
silicon. With the help of computer simulation confirmed that the interface Si(111) /Si3N4 (0001) may be sharp, free
of defects. Fixed anisotropy of the electronic properties of atoms along the surface of the wires of porous silicon.
Computer calculations to study changes in the atomic structure of porous silicon with increasing temperature in
an oxygen atmosphere - for different temperatures recorded radial distribution functions, and some definite
temperature, which are interesting from the point of view of the use and manufacture of porous silicon. Ultra thin
oxides and nitrides on silicon materials that are most often used as a gate insulator in devices with ultra-high
degree of integration. For them, calculated as the thickness of layers and concentration of components that
provide their quality. Degree of implementation: tips and warnings technologists in the manufacture of devices
with ultra-high degree of integration. Field of use: the heterostructures and porous materials. Fabrication of

nanoscale heterostructures silicon oxides and nitrides on silicon and porous silicon.
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