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Using a scanning electron microscope-molecular beam epitaxy system, detailed near-equilibrium growth processes of
island nucleation, coalescence, and step motion are clearly observed for the growth of GaAs on {111)A substrates.
These observalions allow the quantitative anzalysis of the growth processes on the basis of the BCF theory that provides
the standard medel for crystal growth. As an example, {he Ga adatom surface diffusion length is directly measured fram
the dependence of measured step velocity on the Ga arrival rate. The presence of denuded zone in the distribution of
two-dimensional nuclei is clearly confirmed, quantitativelly showing good agreement with the diffusion length obtained

FHBIE Vol. 20, No, 5, pp. 367-372, 1999

from the step velocity.
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Fig.1 A schematic drawing of the SEM-MBE system used
int this study.
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Fig.2 SEM images obtained at 377°C during the growth of GaAs on a (111)A surface. It
takes 8 s to obtain each image. Each image was obtained at (a} 3s. (b) 30's (c) 545

() 83 s () 110 after starting the growth.
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Fig.3 SEM images obtained at 570°C during the growth of GaAs on a (111)A surface. it
takes 8 s to obtain each image. Each jmage was obtained at (a) 3s (9) 335 (c) 64 s

(d}y 92 s () 118 after starting the growth,
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Fig. 4 The step velocity and nucleation density measured
from the SEM images as a function of the growth
temperature.
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Fig. § The dependence of the step velacity on the Ga depo-
sition rate obtained from SEM images.
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