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Present study has established successfully the Single Particle Triggered

Linear Polymerization (STLiP) method which allows us to fabricate uniform 1D nanostructures via
polymerization/crosslinking reactions confined into a nm-scaled cylindrical area of solid state
ubiquitous organic molecules. The dimensions of the obtained nanostructures were perfectly under
control in their sizes, orientation, and number density. Standing forms of the nanowires with
extremely high aspect ratio exceeding ~100 on a substrate had been unexplored by the conventional
nano-fabrication methods. Achieving the standing form of organic nanowires in collaborative works of
KU, TUAC, GSI, and QST has been successfully implemented by 1) functional surfaces filled with
extraordinary high aspect/density of the oriented nanowires, 2) nanomedicines as well as sensing
platforms reflecting its gigantic surface area, and 3) Electrical current control along the 1D

nanowires.
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Table. 1. Summary of density p, calculated linear energy transfer (LET), observed nanowire radii r, and
estimated crosslinking reaction efficiencies G(x) for each compound.
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Fig. 1. Schematic illustration of organic nanowire fabrication
method viairradiation of high-energy charged particles: STLiF
protocol. (8) The conventional nanowire fabrication uses two types
of development methods (wet- and/or dry-process). These
development methods form separate nanowire assemblies,
corresponding to lying nanowires and verticaly oriented
nanowires, respectively. (b) Ultralong nanowire arrays were
prepared by in-plane irradiation to substrates.
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Fig. 2. (@) Schematic illustration of porphyrin-sensitized singlet oxygen generation and its reaction with
SOSG. (b) fluorescence intensity ratio I/lp at 540 nm (lem = 540 nm, Je = 509 nm) as a function of
photoirradiation time at 420 nm observed for SOSG alone (green, control) and SOSG with porphyrin
nanowiresfabricated by theirradiation of 6 with 490 MeV 1%20s** particles at the fluence of 1.0 x 10%° cm-
2 (blue) and 1.0 x 10 cm (red).
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Fig. 3. Raman spectra of R6G on Cso ONA substrate (red),
Ceo film (blue), and Si substrate (black), respectively, (a)
before and (b) after immersion in R6G solution (10 uM).
Both Ceo nanowire length and film thickness: 100 nm.
Irradiation conditions: 450 MeV 2°Xe*** at 5.0 x 10% cm
2, Raman spectroscopic condition were laser wavelength:
532 nm, laser power: 0.6 mW, and integrationtime: 1 s.
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Fig. 4. Electrical conductivity profilesof irradiated Ceo filmsat the variousfluence (vertical device).
I-V characteristic of (a) non-irradiated films and irradiated one at the fluence of 1x10" cm2, and (b)
irradiated films at the fluence of 1x10%° cm2- 1x10'? cm2. (c) The plots of differential conductance
at 1V versus every fluence.
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