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Fabrication of Oriented Carbon Nanowire Arrays via Solid-State Polymerization in
Ultrafine Nanospaces
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5,000,000

Si Zn0
100 nm

The unique method in this research yields wire-shaped nano-objects with
controlled length and number density by just tuning the thickness of the target thin films and
fluence of the incident high-energy ion beams, respectively. High-energy particles give their
kinetic energy to a limited nm-sized cylindrical area along their trajectories, affording insoluble
nanogels (nanowires) via polymerization and cross-linking of the materials. We have established the

method to allow uniaxially-aligned vertical nanowire arrays and their functionalization by using
small molecular materials as starting materials and applying sublimation instead of solvent
immersion. After the nanowires formed by irradiations, the use of sublimation results in the
uniaxially-orientated nanowires. Block—co—tgpe and coaxial-type nanowires were prepared by using
bilayer organic films as starting films and by the post-electropolymerization of thiophenes around
oriented nanowires on an electrode, respectively.
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Fig. 1. Schematic illustration of fabrication and isolation of organic nanowires with knocked-down or
standing orientations via solid-state polymerization of small organic molecules by irradiation with high-
energy charged particles. Examples of atomic force micrograph of knocked-down nanowires and
scanning electron micrographs of standing nanowires.
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