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1. MixxdazHa B3aemopist B 6araromapoBrUx HAHOPO3MiPHUX KOMITO3UIIiSIX HA OCHOBI KDEMHIIO

2. Interfacial interaction in multilayer nanoscale compositions based on silicon

Pedepar:

1. TTokasano, o B BHK Me/Si (Me: Sc, Mo, W) npoaykraMu B3aemMogii € amopgHi npomapku (AIl) 3 BigHOCHO
BUCOKMM BMiCTOM B HUX aTOMiB KpeMHilo (ScSil+x; WSi2-x; Mo5Si3) Ha mixk¢asux mexxax Me-Ha-Si i nepeBakHUM
BMiCTOM aToMiB MeTaiy (ScSil-x; WSi0,6+x; M03Si) Ha MbkdasHux mexax Si-Ha-Me. ®a3oBuii ckias aMopHUX
npouapkiB B BHK Mo /Si icTOTHO Bifpi3Hs€TbCS Bifl TpPaAMLiIHO BUKOPUCTOBYBaHOro MoSi2 nipu onuci ix
cTpykTypHu. [Iponec mi>kdasHoi B3aeMoii MOKHA CUJIBHO ITOCJIa0UTH, SIKIO 3MEHIIUTU €HEPrilo aTOMiB, SKi
BHUKOPHUCTOBYBaTU O6ap'epHi mwapu. Po3pobieHo MeToAUKY OLiHKM (a30BOro ckuany amopdHUX MpoimapkKis. Bona
3aCHOBaHa Ha NPeLU3ifiHOMY BUMIipPIOBaHHI BilHOCHUX 00'eMHUX 3MiH B nnepiognyHux BHK, siKi cynnpoBOIKYIOTb
YTBOPEHHSI CUJILIUAHUX npoapkis. [IpuaymenHs M®-B3aemMopii mpu3BOguTh 10 3HAYHOTO 3pOCTaHHS BilOVBHOI

3parHocTi BHK B 06s1acTi M'IKOro peHTreHiBCchbKoro BunpominoBanHs (1 < o < 50 HM). PekoHCTpyiioBaHO Mogeri



oynosu BHK, ski € pyHKLi€I0 TOBIMHN MeTary abo 6ap'epHOro mapy. lle 1ano MOXXJIMBIiCTh CTBOPUTU

PEHTIeHIBCbKY ONTUKY i OTpUMAaTH 300pakeHHS HAaHOOO EKTIB.

2. It is shown that in multilayer nanosized compositions (MNC) Me /Si (Me: Sc, Mo, W), the interaction products
are amorphous interlayers (Als) of silicide nature with a thickness of 0.5-5.0 nm. Interlayers at different interfaces
are asymmetric both in thickness and composition with a relatively high content of silicon atoms (ScSil+x; WSi2-x;
Mo5Si3) at Me-on-Si interfaces and a predominant content of metal atoms (ScSil-x; WSi0.6+x; Mo3Si) at the Si-on-
Me interfaces. It was found that the phase composition of Als in Mo /Si MNCs significantly differs from the
traditionally used MoSi2 when describing their structure. The dynamics of the transition of Mo layers from the
amorphous state to the crystalline one as a function of the Mo layer thickness (tMo) was studied: the predominant
part of a-Mo crystallizes with increasing tMo thickness by ~ 0.1 nm (from ~ 2.2 nm to ~ 2.3 nm); however, taking
into account the appearance of the first Mo crystallites and traces of the amorphous a-Mo phase, the
crystallization process is stretched by ~ 0.8 nm (from ~ 1.9 nm to ~ 2.7 nm). Such a transition may be accompanied
by an increase in interface roughness. It is shown that with an increase in the thickness of crystalline molybdenum
layers (tMo > 3 nm), the top Als (Si-on-Mo interfaces) become thinner and can disappear.
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