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Fig. 1 Cross-sectional SEM images of as-detached amorphous
alumina membranes formed in (a, b) oxalic acid at 40 V and (c, d)

phosphoric acid at 185 V. (a, c) Top, (b, d) bottom part.

Fig. 2 SEM images of top surfaces of o-alumina membrane
formed at (a) 40 V, (b) 60 V, (c) 100 V and (d) 185 V. Heat
treatment was conducted at (a, b) 1250 °C, (c, d) 1400 °C for 4 h.
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Fig. 3 Change in the pore diameter of top surface of alumina
membrane with through-hole treatment and subsequent heat
treatment. The chemical dissolution of alumina membrane formed
at 40, 60, 100 and 185 V was carried out in 5 wt% phosphoric
acid at 30 °C for 5, 30, 60 and 120 min respectively.
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Fig. 4 Vickers hardness of amorphous and crystalline alumina

membrane. Nanoindentation was performed with a 980 mN (100

gf) load and a dwell time of 15 s.
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Fig. 5 (a) Schematic illustration of a device fabrication
process based on a hydrophobic/hydrophilic pattern using a
photoresist ~ (PR)/octadecyltrichlorosilane  self-assembled
monolayer (OTS-SAM) stacking structure. (b) Photograph of
a hydrophobic/hydrophilic pattern. Dispersion droplets were
located only within the square hydrophilic region. (c)
Microscope image of the square-patterned GaAs NW film
before electrode deposition.
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Fig. 6 (a) TEM image of a GaAs NW having ~20 nm-thick
amorphous layer. (b) High-resolution TEM image of GaAs
lattice taken from the wire core. (c) Structure of zinc-blend
GaAs crystal. The [111] direction is corresponding to the
TEM image in (a).
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Fig. 7 (a) Laser microscope image of vertically-aligned GaAs
NWs. (b) Raman spectra of GaAs substrate and nanowires.
The excitation laser with 532 nm wavelength was incident
perpendicular to the GaAs{110} planes. (c) FWHM of TO
phonon for the substrate and nanowires. (d) Typical Raman
spectrum of GaAs NWs with deconvolution in Gaussian
components. Three peaks are originated from GaAs: 265, 277
and 284 cm ' for TO, SO and LO phonon, respectively.
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