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Abstract:
The growth of thin bismuth films on the GaSb(110) surface has been studied using low energy electron
diffraction (LEED) and Auger electron spectroscopy (AES). The GaSb samples were single crystal bars
and the (110) surface was prepared by cleaving in situ. Bismuth was evaporated from a solid source,
and the evaporation was monitored with a quartz crystal oscillator. Diffraction spot profiles and
integrated intensity versus voltage (IV) curves were measured at temperatures ranging from 120 K to
350 C. Bismuth was found to grow epitaxially for monolayer coverages, preserving the p(lxl) LEED
pattern symmetry. Upon annealing a phase transition occurred such that the p(lxl) symmetry was
replaced by a p(lx2) symmetry, where the LEED pattern periodicity was doubled along the [001]
direction of the bulk GaSb crystal. Preliminary work has been done toward the determination of the
atomic structure of the Bi/GaSb(110) interface. Modifications were made to the existing computer
programs, including the incorporation of the simplex algorithm into the structure search
decision-making process. Using this method, the calculated atomic structure of the clean GaSb(110)
surface was shown to be in agreement with that obtained by previous methods. Searches were also
made for the atomic structure of the p(lxl) structure for a bismuth coverage of one monolayer. The
results indicate an ordered bismuth overlayer with an atomic structure differing markedly from the
truncated bulk or reconstructed clean GaSb(110) surface structure. 
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