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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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Figure 1. Scheme illustrations of fabrication process of nanowires by SPNT
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Figure 2. (a) Chemical structures of triphenylamine derivatives 1-3 used in this study. AFM topographic
images of nanowires from dropcast films of (b) 1, (c) 2, and (d) 3. The films were irradiated with 490 MeV
1920s%* particles at the fluence of 1.0 x 10° ions/cm? and developed with n-hexane at r.t. for 1 and 60 °C for 2 and
n-hexane followed by toluene at r.t. for 3.  (e) Cross-sectional profile indicated as dotted line in (d).
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Figure 3. (a) Chemical structure of triphenylamine-based compound 4. (b—d) AFM topographic images and
(e-g) their radius distributions of nanowires from a dropcast film of 5 isolated via sequential development. The
film was irradiated with 490 MeV %20s** particles at the fluence of 2.0 x 10® cm and developed by (b, €)

n-hexane at 65 °C, followed by (c, f) CHCIs for 10 sec and then (d, g) CHCI; for 2 min.  Scale bars indicate 500
nm.
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Figure 4. (a) Chemical structure of fluorescent molecule used in this study. (b) AFM topographic images of
dropcast film of 4 after nanowire fabrication processes. The film was irradiated by 490 MeV *?0s3** particles
at a fluence of 1.0 x 10%° cm2 and developed by cyclohexane at 70 °C.  (c) Fluorescence spectra of nanowires of
5 on silicon substrate dipped in cyclohexane (black), followed by nitrobenzene-added (one drop) cyclohexane
(red), and then again in cyclohexane after rinse (blue). Difference in spectral shape between black and blue
indicates the slight different orientation of substrate. (b) Normalized fluorescence spectra of nanowires of 4 on
silicon substrate dipped in cyclohexane with one drop of chlorobenzene (green, overlapped), bromobenzene
(orange), or benzonitrile (purple).
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