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Abstract

Surfactant effect of Sb on self-assembled InAs/InGaAs quantum
dots(QDs) 1S investigated by  current-voltage(I-V) ,
capacitance-voltage(C-V) , photoluminescence(PL) , atomic force
microscopy(AFM) and = cross-section  transmission electron
microscopy(TEM). Three samples with different Sb beam equivalent
pressure(BEP) of 0, 1.8x10°and 6x10° torr are grown by molecular
beam epitaxy(MBE). With increasing Sb beam flux, the
room-temperature emission from the InAs QDs 1is blue shifted from
1323nm to 1295nm and the emission intensity 1s reduced. This
indicates a reduction of dot size as Sb beam flux is increased. With
increasing Sb beam flux, we find an increase of the ratio of the
PL intensity of excited state/ground state from 1.06 to 7.057,
suggesting an easy fill up of the ground state for the sample with
high Sb content. This result shows that increasing Sb beam flux
reduces the QDs density. This 1s consistent with atomic force
microscope results that show a marked reduction in the dot density

from 3.5x10° cm® to less than 1.0x10°cm® In addition. The C-V



profiles display two well-separated sharp peaks that are originated
from the ground and excited states of the QDs, respectively ,

suggesting an improved uniformity and decreased dot density.

The addition of Sb can retard the 3D growth mode and expand the
critical thickness of the growth mode from 2D to 3D. The results
here show a reduction two orders of magnitude in the dot density;
a decreased dot size and improved uniformity. This technique is
effective in reducing the dot density and is useful for the study

of the properties of a single quantum dot.
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