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Intra-Track Solid-State Polymerization by Ion Beam Irradiation and Effect of
Chemical Structures and Functional Groups on Polymerization Efficiency
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Figure 1. Scheme illustrations of fabrication process of nanowires by SPNT
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Figure 2. (a) Molecular structures of 9,9"-spirobi[9H-fluorene] derivatives. Fluorescent spectra in solid states
(dex = 250 nm) of (b) SBF (solid), 2Br-SBF (dotted), 4Br-SBF (dashed) and Brs-SBF (dashed-dotted) and (c)
SBF (black), SBF; (gray), and SBF3 (light gray).
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Table 1. Averaged radii of nanowires.

r/nm r/nm
SBF 3.93+0.27  2,7Br-SBF  4.27+0.25
2Br-SBF 4.47+0.31 Brs-SBF  4.81+0.39
4Br-SBF 4.43+0.33 SBF; 4.35+0.19
2,2’Br-SBF  4.56+0.28 SBF3 4.48+0.32
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Figure 3. AFM topographic images of
nanowires from dropcast films of (a) SBF, (b)
2Br-SBF, (c) 4Br-SBF, (d) 2,2’Br.-SBF, (¢)
2,7Br>-SBF, (f) Brs-SBF, (g) SBF, and (h)
SBF;. The films were irradiated by 350 MeV
129X 2" particles at a fluence of 1.0 x 10'° cm™
and developed by toluene at room temperature.
Scale bars represent 500 nm.

Table 2. Observed signal intensity ratio of
(Br 3d)/(C 1s) in X-ray photoelectron spectra
for films and nanowires.

Film  Nanowire
2Br-SBF 0.11 0.056
4Br-SBF 0.10 0.068
2,2’Br,-SBF  0.23 0.046
2,7Br>-SBF 0.24 0.042
Brs-SBF 0.48 0.094
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Figure 4. Fluorescence spectra of (a) SBF (gray, solid) and nanowires fabricated from SBF at the fluence of
1.0 x 10" cm™ (black, dotted), 2.3 x 10" cm™ (black, dashed), and 5.0 x 10'! em (black, solid). Fluorescence
spectra of nanowires fabricated from (b) SBF (solid), 2Br-SBF (dotted), and 4Br-SBF (dashed) and (c) SBF
(solid), SBF- (dashed), and SBF3 (dotted). Fluorescence spectra of nanowires of SBF in cyclohexane (solid)
and cyclohexane with a drop of nitrobenzene (dotted).
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