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ABSTRACT. Transmission electron microscopy was used to investigate the structure of GaAs
Y =19, [110] tilt grain boundaries. Relative positions of Ga and As atoms in each grain on ecither side
of the boundaries were determined by examining the dynamical coupling between HOLZ reflections
and (200) beams. No inversion symmetry was present across the boundaries. These boundaries were
observed to have a strong tendency to lie parallel to 1331} planes. The atomic structure and lattice

translation at these boundaries was sludied in detail by high-resolution transmission electron mi-
croscopy{HRTEM). The boundary consists of units of 5—. 7— and two 6-member rings.
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Figure 1), Bright field image of a =19, {1167 tlt grain boundary. The boundary appears to facet parallel to (3 37 )a/(3
ERDTY Steps are located at P, Q, R, and S the step height is about 3nm. (b) Selected area diffraction pattern correspond-
ing to the arca seen in figure a. Large open and colsed circles correspond to grain A and grain B while samll open and
closed circles come from microtwins in grain A and grain B, respectively.
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Figure 2(a). High resolution transmission efectron micrograph of a =19, 8 3T)a/33 T)s, [110] tilt grain boundary.
Bright spots are seen symmetric across the boundary, and a step is shown between T and U. (b) Effect of FOLZ reflections
on (200} beams in grain A and grain B is seen in 0024 2nd 0028 convergent beam disks,
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Figure 3. Ga and As atoms are superimposed on the high resolution image of a £ =19, (3 3T)A/(33 T )5 boundary. Open
and colsed circles represent Ga and As atoms, respectively; the boundary consists of units of 5—, 7—, and two 6-member

rings.
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