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Our approach for the synthesis of nanowires is to use pre-existing step edges on the
Si(111) surface as templates for the growth of Ge wires at the step edges. In the
step-flow growth the deposited atoms are incorporated exclusively at the step edges and
the growth proceeds by a homogenous advancement of the steps. Alternating deposition
of Ge and Si is used to fabricate two-dimensional Si and Ge nanowires with a width
down to ~ 3.5 nm and a thickness of one atomic layer (0.3 nm) by self-assembly on a
Si(111) surface. In case of the important system Si/Ge it has been difficult to
differentiate between Si and Ge due to their similar electronic structure. Here we use
one atomic layer of Bi terminating the surface is used to distinguish between the
elements Si and Ge. A difference in apparent height is measured in scanning tunneling
microscopy (STM) images for Si and Ge, respectively. The reason for the height
difference observed in STM will be discussed. Also different kinds of

two-dimensional Si/Ge nanostructures like alternating Si and Ge nanorings having a
width of 5-10 nm were grown. The method to distinguish between Si and Ge allows to
study intermixing on the nanoscale and to identify the fundamental diffusion processes

giving rise to the intermixing.
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