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Surface morphology and dislocation nucleation

vation of Figure 4 might be explained by invoking the
Stranski-Krastonow growth mode; i.e., what they are
seeing might be the coalescence of islands during
growth?

Authors: Cusp formation is, of course, equivalent to
the creation of intersection lines between islands. Such
features form in Figure 4 within the context of far-from-
equilibrium Stranski-Krastanow growth. The emphasis
on cusps is particularly useful as it provides new insight
into the nature and consequences of this important
growth mode.

Reviewer I: The authors have used a value of 1.5 nm
for the radius of curvature of the cusp in deriving the
data presented in Figure 7. Where did this value come
from? How are the results affected if larger (and
perhaps more realistic) values are taken?

Authors: The value of the radius of curvature p meas-
ured from the micrograph is 3 nm. The accuracy of this
measurement is limited by strain enhanced interdiffusion
of the Ge marker layers, projection along a cusp line,
and most importantly, the assumption that the marker
layer corresponds to the spatial location where p is a
minimum. All of these effects will tend to increase p so
that the measured value can be regarded as an upper
limit. As the tip stress varies only as p‘” 2, the results
are not highly sensitive to the choice of p. We believe
that a reduction of the measured value by a factor of two
represents a conservative estimate.

Reviewer I: What is the thermodynamic driving force
to form a sharp crack or cusp in a coherently strained
layer which is under compression?

Authors: The thermodynamic driving force to form a
cusp in a compressively strained layer relates to the
energy gained by elastic deformation which, beyond a
critical wavelength, exceeds the additional cost in
surface energy.

M. Grinfeld: Is not the continuum approach too rough
for attacking nano-scale problems?

Authors: Yes. We have recently found that surface
steps and step interactions which are not explicitly in-
cluded in the continuum theory can significantly change
the conditions for instability. There would seem consid-
erable scope, therefore, to refine the continuum theory
in such a way as to relate more closely to the micro-
scopic processes, which undoubtedly influence morpho-
logical instability.

M. Grinfeld: Could you suggest any precise definition
of a kinetic critical thickness and the formula of it?

Authors: The kinetic critical thickness is the film
thickness at which the perturbation grows more rapidly
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than the rate at which the film thickens. Experimental-
ly, this corresponds to the stage where the instability
becomes apparent, and the measurement of this thickness
will depend on both the resolution and nature of the ex-
periment. A mathematical formula for the kinetic criti-
cal thickness, within the usual approximations of the
continuum theory, has been given by Spencer er al.
(1994) as

a(h) > {V/h(t)}
where h is the mean film thickness, V is the growth

velocity of the planar film and o(h) is the static film
perturbation growth rate.




