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Optimization of infrared convergent heating condition for the growth of large crystal in
diameter by floating zone melting method

Satoshi Watauchi
Center for Crystal Science and Technology, University of Yamanashi
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The position effects of a mirror-lamp (M-L) system on the growth of a rutile crystal by
using the infrared convergent-heating floating zone (IR-FZ) method was systematically
investigated. Compared with the conventional IR-FZ method, the molten zone for the M-L
system was stabilized at a distant position and a large rutile crystal could be grown. However,
the roughness of the interface shapes between the feed and molten zones increased at the
more distant position of the M-L system. The slower rotation rate of the feed was found to be
effective for smoothing the rough feed-side interface. The results of this study showed that the
position of the M-L system and rotation of the feed are key factors for the stable growth of a
single rutile crystal with a large diameter by using the IR-FZ method.
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Fig. 2 Images of the molten zone during crystal growth with a feed rotation of 20 rpm at various
positions of the M-L system: a 0 mm, b +2 mm, ¢ +4 mm, d + 6 mm.

10 mm

Fig3 Images of the molten zone during crystal growth at a feed rotation of 5 rpm for various position of
the M-L system: a 0 mm, b +2 mm, ¢ +4 mm, d +6 mm. The yellow dashed lines and circles
represent light convergence and the focus points, respectively.
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10 mm  Growth direction

Fig.4 Images of rutile crystals grown
at various positions of the M-L
system: a 0 mm, b +2 mm, ¢ +4
mm, d +6 mm. respectively.
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