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ABSTRACT BODY: Orientation control of SWNTs is important for various device applications. Horizontally
aligned SWNTSs can be synthesized on specific substrates, such as sapphire and crystal quartz substrates,
and ST-cut substrates are popularly used in the case of crystal quartz substrates. On ST-cut surfaces,
SWNTs are grown along the direction of the x-axis, and the orientation is improved after annealing at high
temperature for an extended time. The orientational growth mechanism is explained by the atomic structure
of the ST-cut surface, which is too complicated because ST-cut surface is not the natural surface of crystal
quartz. In this paper, we used R-cut ({101} face) substrates of crystal quartz for improved horizontally
aligned growth of SWNTs. The {101} face is one of the stable surfaces that appear on natural quartz crystal,
and it is closest to the structure of the ST-cut surface. Fe/Co metal nanoparticles supported on zeolite
particles were used as catalyst. The zeolite particles were dispersed on the R-cut surface and SWNTs were
synthesized by the alcohol catalytic CVD method. SEM and AFM observations revealed that SWNTs were
grown along the direction of the x-axis on the R-cut surface without annealing treatment. On the R-cut
surface, step and terrace structures appeared in AFM images. SWNTs were aligned within the terraced
area, indicating that the surface atomic structure determine the alignment. We conclude that the ST-cut
surface is a collective of small domains of {101} faces and the resulting alignment of SWNTs is owing to the
{101} face structure.

ST-cut R-cut

Pristine

204 m
—

SEM images of SWNTs on pristine and annealed ST and R—cut crystal quartz substrates.
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