CNMS Staff Science Highlight
Polaronic transport and current blockades in epitaxial

silicide nanowires and nanowire arrays

Scientific Achievement
Four-probe scanning tunneling microscopy (STM) of epitaxial
nanowires elucidates electronic conduction mechanism of
individual and arrays of nanowires. Individual nanowires exhibit
thermally-assisted tunneling of small polarons between atomic-
scale defect centers. Complex wire networks show significant
electronic crosstalk between the nanowires, due to long-range
Coulomb fields of polaronic charge fluctuations.
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Highlight Narrative

This work probes quasi-1D electronic transport in nanowires and nanowire arrays by
combining epitaxial synthesis, 4-probe STM measurements, phenomelogical
modeling and first-principles electronic structure calculations. It establishes a semi-
guantitative correlation between the density and distributions of atomic-scale defects
and the |-V curves of nanoscale network devices. Establishing such semi-quantitative
correlations between the density and distribution of atomic-scale defects and
resulting current-voltage behavior is a critical first step towards designing novel nano
architectures with desirable electrical properties.
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