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ABSTRACT

Silicon nanowires (SINWSs) are attracting great interest as the most promising building
blocks for future nanoscale electronic devices. Remarkable development has been
achieved toward the goal of application of SINWs in industry in the past decades. The
small sizes of SINWs make their electronic and electrical properties strongly dependent
on growth direction, size, morphology and surface reconstruction. A well-known
example is the size dependence of the electronic band gap width of SINWs irrespective
of wire direction. As the wire diameter decreases, the band gap of the nanowire widens
and deviates from that of bulk silicon gradually. Moreover, the orientation of the wire
axis and the surface have a great effect on the electronic properties of SINWs. Further
explorations on the structural and electronic properties are needed to guide the research
and application of these nanomaterials.

In this presentation, we describe our recent density-functional theoretical study on the
electronic band structures of hydrogenated SiNWs altered by applying axial stresses.
We found that an axial compression could cause an indirect-to-direct band gap
transition in [112] SiNWs while extension induced the direct gaps of <110> and
<111>wires. As direct energy band may induce strong light-emission properties of Si,
the possibility of indirect-to-direct band transition via axial stress has fundamental
implications in exploiting SINWs for optoelectronic applications.



