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Abstract

GaAs tilt grain boundaries were prepared by growing GaAs epilayers on Ge bicrystals by an organo—
metallic vapor phase epitaxy (OMVPE) method. 2=9 tilt grain boundaries were produced when two different
first—order twin boundaries interacted with one another in GaAs epilayers. Structural investigations were
performed for the coherent and second—order twin boundaries of GaAs by high—resolution transmission
electron microscopy (HRTEM). Polarities of cross—boundary bondings were determined from the high—order
Laue zone (HOLZ) lines in the {200} convergent beam disks : these were recorded from the two grains on
either side of the boundaries, respectively, at particular diffraction conditions.
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The contrast behavior of atomic columns and channels in the HRTEM structural images obtained
experimentally in this study was understood from the contrast of coherent twin boundary planes in the

sarme micrograph. The structural unit of =9, ( 11 5)A1 1 1) [110] ilt grain boundaries consisted of 5—,
6—, and 7—member rings, resulting in less number of anti—site cross—boundary bondings than that of the

alternative configuration.
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Fig. 1 Bright—field image and associated diffraction
pattern of a £=3, [110] tilt grain boundary.
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Fig. 2 High—resolution image of a coherent twin
boundary. A mirror plane is seen along the line
indicated by arrow E. Bright spots are arrayed
along this plane.
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Fig. 4 Two different {110] projections of atomic arrangements corresponding to a coherent twin boundary in
GaAs. (a) One grain is rotated with respect to the other by 180" +705° ; bondings across the boundary are

normal. (b) One grain is rotated with respect to the other by 705° ; bondings across the boundary are anti
—site bondings.
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Fig. 5 High—resolution image of a £=9, [110] tilt
grain boundary where two coherent =3 twin
boundaries combine to produce a 2=9
boundary. A 3=9, (22 D/ 22 T)c boundary
is observed at KL.
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Fig. 6 High—resolution image of a 2=9, [110] tilt
grain boundary. Two coherent twin boundaries
(SK and JK) interact with one another to
produce a third boundary at K.
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Fig. 7 (a) Atomic sites are superimposed on dark
spots. Polarities in grans A and B were

determined by a CBED (convergent—beam
electron diffraction) technique. The boundary
plane is indicated by arrow E. (b) The structural
unit of this boundary is seen in the area
indicated by an arrow between two bars. An
anti—site bonding 1is present between atomic
sites G and H.
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