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Abstract GaSb thin films have been grown on Si(111) substrates by molecular
beam epitaxy (MBE), using an Sb template as an initiation layer. The film’s
crystal properties were investigated by in-situ reflection high energy electron
diffraction (RHEED), atomic force microscope (AFM), X-ray reciprocal space
mapping (RSM) and ¢-scan X-ray diffraction (XRD). RSMs around Si and
GaSb 224 reciprocal lattice points indicated that the GaSb thin film grown on
the Sb template is nearly unstrained, in contrast to that grown on an AISb ini-
tiation layer which is under tensile strain. The extra peaks on the ¢-scan XRD
profiles can be assigned to {224} diffraction originating from a sub-domain re-
gion, that corresponds to the region rotated by 180 degrees with respect to
the fundamental domain of epitaxial film. The very weak intensity of the ex-
tra peaks suggests that using the Sb template is an effective way to suppress
sub-domain generation in the epitaxial film, resulting in a higher quality GaSbh
thin film on Si(111) substrates. The spotty RHEED patterns observed were
analyzed as a superposition of zinc-blende type diffraction spots on the [111]-
[211] plane and [111]-[211] plane, indicating that the GaSb quantum dots at
the initial growth stage are not randomly orientated polycrystalline structures
but a two-domain structure with zinc-blende type crystals.
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Fig.3 ¢-scan XRD patterns with respect
Fig.2 X-ray reciprocal space map around to GaSb {224} and Si {224} diffraction of
the 224 reciprocal point of the GaSb thin the GaSb thin films grown on a Si(111)

films applying (a) an Sb template and (b) substrate grown using (a) an Sb template

an AlSb initiation layer. and (b) an AlSb initiation layer.
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Fig.5 (a) RHEED pattern observed dur-
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cal lattice points on the [111]-[211] plane
(closed circles) and the [111]-[211] plane
(open circles). The gray circles represent

Fig.4 Cross section structure model of
zinc-blende GaSb crystal. Open and closed

circles represent Sb and Ga atoms respec- unobservable reciprocal points due to rule

tively. The arrows that point to the Sb of absent reflection.

atoms indicate a stacking fault.
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