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Fig. 3 Scanning electron microscopic images of InP nanowires. (a)
Low and (b) high magnification images of nanowires. The
images were taken at a tilt angle of 40°. (c) Size distribu-
tion of nanowires, estimated from SEM images viewd from
the top, shown as inset.
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Fig. 4 Transmission electron micrograph of a single InP nanowire
with energy dispersive x-ray spectra. A top part of nanowires
contains both gold and InP while bottom one has only InP

composition.
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Fig. 5 Photoluminescenece spectra of the InP annowires and the
reference sample at room temperature.
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Fig. 6 (a) An experimental layout and (b)—(d) x-ray scattering profiles of InP nanowires. (b) Bragg profiles of (220)
for the w and 6-20 scan. Inset shows the scan direction in reciprocal space for each measurment. (c) Wide range
profile of (220). A peak at the left of InP (220) suggests the formation of catalystic crystal. (d) Intensity distri-
bution at InP (220). The observed Bragg position shifted to g.>0 region due to the total reflection efect.
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Fig. 7 Measured and calculated profiles at (a) g.=1.0 and (b) 1.5
nm . Profiles using size and its dispersion deetermined from
SEM and PL shows smaller peak width, suggesting low sen-
sivity for smaller nanowires.
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X-ray diffraction analysis of semiconductor
nanowires
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University of Hyogo, 3-2-1, Kouto Kamigori Ako, Hyogo 678-1297, JAPAN
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3-1, Morinosato Wakamiya Atugi-shi, Kanagawa 243-0198, JAPAN

Abstract Indium phosphide (InP) nanowires epitaxially grown on InP (111) B were investigated by using
grazing incidence x-ray diffraction. A broad scattering at the tail of InP (220) diffraction and an additional
peak at the low angle side were observed, showing the formation of nanowires and alloys of the gold catalysts
and indium. Scattering intensity along the [ 1710] direction was compared with calculations based on a cylinder
model. The best fit was obtained for a 5.5 nm radius with 2.5 nm deviation, which was smaller than the values
determined from secondary electron microscopy (SEM) and photoluminescence spectroscopy (PL) meas-
urements. This result is explained by an oxide layer on the nanowire sidewalls and the low quantum efficiency
of photoluminescence yields for small nanowires since x-ray diffraction directly detect crystalline structure of
nanowires.
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