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Scanning Tunneling Microscopy Observation of Small Si Ilands
and Atomic Stepson Si(111) 7x 7
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Small Si islands and atomic steps on Si(111) 7x 7 have been observed by scanning tunneling microscopy (STM). At
the edges of both structures, we observed characteristic elliptic double protrusions in the STM images. We have pro-
posed atomic structural models of the islands and steps. Partial collapse of the islands during STM observation is well
explained by the proposed model. It is concluded that the double protrusions are caused by the distortion of the 3x 3
half unit-cell (HUC) of the dimer-adatom-stacking fault structure. This HUC has a specific structure that only one side
of the triangular HUS is connected with a neighboring 3x 3 HUC.
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Fig.1 Top views of the unit cells of the dimer-adatom-
stacking fault (DAS) structure on Si(111). (a) 7x 7
DAS structure, (b) 3x 3 DAS structure. Circles repre-
sent Si atoms. The closer these atoms are to the sur-
face, the larger the diameters of the circles. Unit cell
are outlined by thick lines.
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Fig.2 STM imagesof aSi island on Si(111) 7x 7 at 3530 . (a), (b): filled-state images; (c), (d): empty-state
images. (b) and (d) were taken five minutes after (a) and (c). (a)—(d) show the same region. For “A”,
“B", etc, seetext.
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Fig.3 (&) A reproduced STM image form Fig. 2 (c). Circles

(white, black and hatched) distinguish in-equivalen

protrusions. (b) A line profile along the white line in
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Fig. 4 (&) Top and (b) cross sectional (along arrows in (&)) views of atomic structure model of the Si island
shown in Fig. 3 (a). Circles represent Si atoms. Theisland is shaded. “D”-“G” indicate adatoms, which

appear elliptic. Seetext in detail.
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Fig.5 (&) Top and (b) cross sectional (along arrows in (a)) ’
views of the Si island shown in Fig. 3 (a). The sub- 0.3
strate surface is not shown. Shaded circles correspond 0.0 1.0 20 3.0 40 5.0
to protrusions observed in Fig. 3 (a) aong the white
line. For triangle, see text. distance/nm

Fig. 7 (&) An enlarged STM image of the outlined square in
Fig. 6. Circles (white, black and hatched) distinguish
in-equivalent protrusions. (b) A line profile along the
whitelinein (a).

Fig.6 A STM image of atomic steps on the quenched Si
(111) 7x 7 surface observed at room temperature.
Top side of the image corresponds to lower terrace.
See text for the white circle.

Fig. 8 Atomic structure model of the step observed in Fig. 7
(a). The upper terrace is shaded. The circle corre-
sponds to that in Fig. 6. The thick broken line indi-
cates the position of the step edge before the forma-
tion of the 3x 3 DAS half unit-cells.



