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(1) “Fabrication of GaAs quantum dots on a
bilayer-GaSe terminated Si(111) substrate”

A novel method has been developed to fabricate
self-assembled quantum dots (QDs) of compound
semiconductors on a Si(111) substrate using the
so-called droplet epitaxy technique. Ga atoms are
deposited on a bilayer-GaSe terminated Si(111)
substrate to form Ga droplets, and the sample is
annealed in an As flux to transform Ga droplets into
GaAs QDs.  GaAs QDs with a diameter as small as 10
nm and a height of 5 nm can be formed on the
bilayer-GaSe/Si(111) substrate at a maximum density of
8.4 x 10" cm™  Using this method a new technique
will be available to fabricate QDs of many kinds of

compd. semiconductors on the Si(111) substrate.

A-5)Jpn. J. Appl. Phys., 40, 1888-1891 (2001).

(2) “Control of initial growth processes of epitaxial

films using pulsed molecular beams”

Kinetics of epitaxial thin film growth was analyzed
from the experiments using pulsed organic molecular
beams. A minimum appears in the nucleation density.
as a function of on-off cycle time when the substrate
temperature is near the threshold between growth and
reevaporation.  This feature can be explained by
assuming desorption of molecules induced by mutual
collision on the surface for which orientation-sensitive
intermolecular forces are responsible.

A-6) Phys. Rev. B, 63, 153404/1-153404/4 (2001)

(3) “Scanning tunneling microscope images of
locally modulated structures in layered materials,
MoS,(0001) and MoSe,(0001), induced by impurity

atoms”

The effect of impurity atoms on the surface
electronic structure of semiconducting transition metal
dichalcogenides, MoS, and MoSe,, has been
investigated by a scanning tunneling microscope (STM)
and by its spectroscopic mode, scanning tunneling
spectroscopy (STS). As is seen in Fig. 1, STM images
show locally modulated structures with bright area
surrounded by dark area in nm scale at negative sample
bias, and their global features depend on the bias
polarity. The center region of the structure observed at
negative sample bias is flat or caved in regardless of a
kind of the impurity atom. It is concluded that the
locally modulated STM image arises from the
interaction between the electron donated by the impurity
and electrons in the d-orbitals of neighboring Mo atoms.
This interaction extends by about one Mo-Mo distance,
which gives the image of 0.7 nm in diameter.

A-7) Surf. Sci., 478, 131-144 (2001).

Fig. 1. (a) STM images around an imperfection site
observed in a cleaved MoSe, (0001) surface. (b)
Schematic drawing of (a).
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