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Bent Whiskers in GaP

Mitsuhiro Fujii, Hiroshi IWANAGA and Noboru SHIBATA

Abstract

GaP whiskers with the zincblende structure were grown by chemical reaction with Ga, Ga,O; and P

in a closed quartz tube. Some of them changed their growth axis once or twice during their growth.

These bent crystals are classified into three types;(1) an N-character shaped whisker whose element

whiskers are in a coherent structure with each other, (2) a V-character shaped whisker whose two

element whiskers have a rotation twin relationship to each other, and(C) another V-character shaped

whisker which is supposed to be grown by the CSL mechanism.
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Fig. 1 (a) A scanning electron micrograph of N-character shaped whis-

ker. (b) and (c) show enlarged photographs of the P and T parts
in (a), respectively.

Fig. 2 Changes in the image of optical micro-

graphs of an N-character shaped whis-
ker according to the illuminating direc-
tion. In (a) three element whiskers A, B
and C, in (b) two element whiskers A

and C and in (c) only one element whis-
ker B are seen.
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Fig. 3 A schematic drawing of the N-character shaped whisker. (a)
shows growth directions and angles between element whiskers.
(b) shows cross sections of three element whiskers along a line X,

X,.

Fig. 4 An X-ray diffraction spot of an N-character
shaped whisker.

Fig. 5 A schematic drawing of the atomic configur-
ation in the (011) plane.
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(c)

Fig. 6 A V-character shaped whisker composed of two element whiskers A and B.
(a) An optical micrograph of a V-character shaped whisker. (b) A schematic

drawing of the whisker.

Cross sections of two element whiskers along a

horizontal line are shown in the lower part. (c¢) X-ray diffraction spots of a
V-character shaped whisker. S, and S, are diffraction spots from element
whiskers A and B. S’ is a diffraction spot from the element whisker B.
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Fig. 7 A Schemagic drawing of the atomic configuration
in the (011) plane near the twin bowndary. An
angle between the [111], and [111]; is 39"
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Fig. 8 (a) and (b) are an optical micrograph and its

schematic drawing of the V-character shaped whis-
ker, respectively. An angle between two element
whiskers A and B is 39" and the whisker plane
determined by the two element whiskers is (112).
A’ and B’ parts in the whisker are rotated by 180°
around the growth axis with respect to the matrix
whiskers A and B, respectively.
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Fig. 9  Three optical micrographs of V-character shaped whiskers. (a), (b) and (c)
show whiskers with 15°, 23°, 45" bent angles, respectively.

Fig. 10 A schematic drawing of the
atomic configuration in the (112)
plane. The numbers 1~6 show the
bond position along the <112>
direction.
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Fig. 11 A schematic drawing of the CSL in the GaP crystal showing the
rotation angles of 15°, 23°, 39" and 45°.
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