2022 2023

Self-Standing Organic Nanowire Sensors: Nanowire Arrays with Ultrahigh Aspect
Ratio and Challenge to Homochirality

Seki, Shu

4,900,000

D
2) o
3)

Raman

Herein we report on unique nano-fabrication technique, referred to as Single

Particle Triggered Linear Polymerization (STLiP), where 1-dimensional organic nanostructures with
ultra-high aspect ratio over 100 from a variety of organic molecules. Majour advantages of STLiP
technique are: 1) Free choices of organic molecules confined into the nanostructures free-standing
on ﬁupstrates, 2) The ultra-high aspect ratio inaccessible by conventional any nano-fabrication
techniques.
The produced nanowire plexus on substrates have been demonstrated to have extra-wide active surface
area for adsorption of analytes, and to be universal platforms for molecular sensing systems with
extremely high sensitivity. The nanowire plexus were, in particular, applied to Raman sensing
systems of analytes, leading to unique Raman-active materials without any metals embedded in the
nanowires.
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Fig. 1. Schematic illustration of organic nanowire
fabrication method viairradiation of high-energy charged
particles: STLiP/SPNT protocol. The nanowire fabrication
uses two types of development methods (wet- and/or dry-
process). These devel opment methods form separate nanowire
assemblies, corresponding to lying nanowires and vertically
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Fig. 2. Raman spectra enhanced by nanowire array
substrates. Raman spectra of R6G on Cgy nanowire-array
substrate (red), Ceo film (blue), and Si substrate (black),
respectively, (a) before and (b) after immersion in R6G
solution (10 uM). Both Ce nanowire length and film
thickness: 100 nm.
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Fig. 3. Raman spectra enhanced by nanowire array
substrates. Raman spectra of R6G on Cg hanowire-array
substrate (red) and Si substrate (black), respectively, after
deposition of R6G. R6G was deposited in vacuum on the
substrates at (a) 1 A and (b) 2 A.
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Fig. 4. Fabrication of horizontally-aligned nanowire arrays by
high-energy charged particle irradiation. (a) Schematic
illustration of horizontally-aligned nanowire arrays via STLiP
method. AFM images of horizontally-aligned nanowire arrays at the
fluence of (b) 1x10° cm™2, (€) 1x10%° cm™2, and (d) 1x10" cm?,
respectively. (€) Height profile along the red line in Fig. 1(d).
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Fig. 5. Evaluation of dectrical conductivity of horizontally
oriented nanowires. (a) lllustration of nanowire FET device. Vbs
and V¢ represent the drain-source and gate voltages, respectively.
W is the width of the electrodes while L is the gap between the
electrodes. (b) I-V characteristics (Ve = 0) versus Vps, with W =
200 pm fixed, at f = 1x10° cm 2, 1x10% cm ™2, and 1x10" cm2,
respectively.
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