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KANJANACHUCHAI Ph.D., 71 pp.

this thesis presents the results of the alignment of InAs quantum dots (QDs) on

GaAs/In, ..Ga, ..As/GaAs substrates. In general, self-assembled InAs quantum dot on the cross-

0.15 0.85

hatch In, ,.Ga,, As/GaAs substrate align in long lines along [110] and [1-10] direction, which
follows the characteristics of the surface. When adding 50-250 nm GaAs spacer layer on the top,

resulting in GaAs/In, ,.Ga,,As/GaAs structure, the surface structure was changed. The new

0.15
surface was composed of the wide stripes align along [110] direction and parallel lines along [1-
10] direction. The width of the [110] stripes depends on the thickness of the GaAs spacer due to
the surface undulation from the misfit dislocations which changed during the growth of the GaAs
spacer layer. By using this new surface as template, the QDs were formed at the edge of the
stripes, resulting in predominant QD alignment along the [110] direction. However, when the QD
growth process changed from standard epitaxy where the As, shutter is always on to migration-
enhance epitaxy (MEE) where the In and As cell shutters are alternately opened, the QD
predominant alignment changed from [110] to [1-10] direction. This result was caused by the
anisotropic surface between [110] and [1-10] direction, and the difference in In atoms migration.
Photoluminescent (PL) measurement show that the sample emits the light in the infrared region,
similar to InAs QDs grown on standard (100)-GaAs substrates, indicating that QDs have a good
crystallinity and that dislocations from InGaAs layer do not adversely affect QD optical properties.

The lights emitted from QDs also have the polarization property which is caused by QDs

alignment. '
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