Si(111) strained layers structure on Ge(111) surface
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 Experiment: ) )
«Ge Islands as substrate: H=150A, L=5000A.
T ... =400-550C.

Motivation: calculations show that Si(111) and Ge(111) surface structure
undergo the following transformation when surface strain is applied (from
left to right: tensile strain, from right to left: compressive strain):

-Sicoverage is 2-4 bilayers. [DAS structures] €+—» [adatom-based structures]
00 Ge LX) Aim: solve the atomic structure of tensile strained Si layers, formed during
5:5 M 515 - Si/Ge(111) growth. Methods: LEED, STM (Omicron), DFT (Siesta).
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Atomic structure of domain walls (DW)

2 bilayers of Si on Ge(111), T,,.=540 C

2. Ge/Siintermixing

«Si and Ge atoms are undistinguishable in STM.
Energy gain is 0.4 eV per Si-Ge pair when Ge

Domain walls do not form when no Ge and Si
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Intermixing is considered, since they do not
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substitutes Si atom with dangling bond (adatoms or NN | width
rest-atoms). This energy gain is due to Si bonds being SO | 2 adatoms |
stronger than that of Ge. S ol S 3 ndalarra :1
Density of dangling bonds in DW is twice higher than DR T —a— 4adatoms 3
in c(2x4) structure. ™ 3— 6 adatoms
DW is energetically favorable when Si/Ge intermixing = [
is considered. Ge local concentration in DW must be =SV ilnialilialialiel” \cliululiaialielieliairialialiainialieilinls
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higher that that in the ¢c(2x4) structure (i.e. nanowires). K.

Conclusions:

1) Under tensile strain the Si(111) surface structure changes 7x7 (DAS) = c(2x4) (adatom-based) in agreement with calculations.
2) Atomic models of the ¢(2x4) structure and its domain walls are developed.

3) The reason for c(2x4) domain walls formation is intermixing of Ge and Si atoms.
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