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Development of Functional Organic Nanowires via Solid-State Linear
Polymerization of Small Molecules by Ion Beam Irradiation
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Scheme 1. Synthesis of vinyl-substituted triphenylamines and

corresponding polymers.
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Figure 2.  Scheme illustrations of fabrication process of nanowires by SPNT
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Figure 4. (a—) AFM topographic images of nanowires from
dropcast films of (a) TPAH, (b) TPAgr and (c) TPA). The
film thickness is 4.0, 2.5, and 4.0 pm for TPAH, TPAgy, and
TPA\, respectively. The films were irradiated with 490 MeV
205%™ particles at the fluence of 1.0 x 10° ions cm™ and
developed with cyclohexane. Scale bars indicate 500 nm.
(d—f) Analytical SEC profiles of monomers (red) and soluble
fractions of their nanowires (blue) in THF for (d) TPA#, (e)
TPAgr and (f) TPA). The formation of nanowires was
confirmed by AFM after irradiation with 490 MeV '?0s*** at a
fluence of 1.0 x 10! ions cm and subsequent development of
the dropcast films of each compound. Then, nanowires on a
Si substrate was immersed and sonicated in THF. The
resulting THF solution was injected into an analytical SEC
system using THF as an eluent. Retention time was monitored
by UV light at 310 nm.

Figure 5. AFM topographic images of nanowires from
dropcast films of triphenylamine derivatives (a) 1la and (b) 1c.
The film thickness is 3.0 um for 1a and 1.4 pm for 1c. The
films were 1rrad1ated with 490 MeV ?0s*** at the fluence of
1.0 x 10° jons cm™? and developed with cyclohexane. Scale
bars indicate 500 nm.
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