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The theoretical quantum computer is computationally superior to conventional binary computers,
but practical hardware to implement it does not yet exist. One of the proposed hardware
implementations uses the nuclear spin of single silicon-29 atoms as qubits. Fabrication of this
structure requires placing a straight single-atom wide row of silicon-29 atoms on the surface of a
substrate composed of silicon-28, which has no nuclear spin. A single NiFe magnet and a
phosphorous atom are then placed on the ends of the silicon-29 row to generate the necessary
magnetic field and also to initialize and readout the qubits after computations. Using mechanical,
chemical, and electrical processes, we present a procedure to prepare the silicon-28 (111) 7x7
surface for growth of the silicon-29 atom row. By mechanical and chemical polishing of the
silicon-28 substrate at a 1-degree tilt, ascending steps are produced on the surface, which are
then straightened by DC annealing. The resulting substrate surface is confirmed and
characterized by scanning tunneling microscopy imaging and profiling. By creating straight,
single-bilayer tall steps on the silicon-28 (111) 7x7 substrate, the dangling bonds present on the
step edges make the silicon-28 an effective substrate on which silicon-29 nanowires and other
more complicated nanostructures may be fabricated.
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