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Recently observed “spontaneous” long range ordering in some III-V alloy semiconductors
shows the possibility of the existence of new class of semiconductors with three-dimensional
atomic ordered arrangements. Such structures are considered to be originated from the non-
equilibrium process of the epitaxy. This work is a trial to control the atomic ordering “artificially”.
The purposes of this work are (I) study of two-and three-dimensional ordering in MBE grown
alloy semiconductors grown with highly controlled molecular beam sources. {2} band-structure
calculation and experimental study of ordered structures. (3) mechanism of the formation of
atomic ordering during MBE process. The most important results obtained here is that the atomic
ordering in heteroepitaxy, which accompanies the interface strain between the substrate and the
epitaxial layer, is caused by the difference in the adsorption probabilities between the constituent
atoms. We have formulated a theoretical model, called inter-layer atomic interaction model, of
sticking coefficient of constituent atoms in pseudomorphic heteroepitaxial MBE process. The
model takes into account the differences in the adsorption probabilitles between the two column
11 elements in the case of A™ B C¥ pseudobinary alloy grown on B C¥ compound semiconductor
substrate. Calculated results based on the model well explains the several features of experimen-
tal date of sticking coefficients of In and Ga atoms in MBE grown In,_x Gax As/GaAs(001)
heterostructure system and also explains the presence of the atomic ordering.
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