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We review the studies of instabilities of atomic steps in
the surface diffusion field: wandering instability of an iso-
lated step and bunching instability of a step train. The
asymmetry of surface diffusion field, which is induced by
the asymmetry of step kinetics (Schwoebel effect) or drift
of adatoms, causes these instabilities. In both instabilities
there is a critical strength of the control parameter (under-
saturation or drift velocity). Above the critical point the
destabilizing effect of surface diffusion wins the stability
effect of step stiffhess or that of step repulsion. When we
take account of a nonlinear effect near the critical point,
the system can be described by simple continuum equa-
tions: the Kuramoto-Sivashinsky equation for the wander-
ing and the Benney equation for the step bunching. These

equations explain chaotic and regular behavior of steps.
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Fig. 1 (al) Schematic figure of a vicinal face.
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(a2) Equidistant array of straight steps.

(b) Bunches of steps.  (c) Wandering steps.
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Fig. 2 Schematic figure of the crystal surface.
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Fig. 3 Increase (a) and decrease (b) of the area, from
which a step collects adaoms.
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Fig. 4 Time evolution of an isolated step'V.
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adatom density (c)

Fig. 5 Adatom density with strong asymmetry of kinetics.
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Fig. 6 A typical step recombination process in the one-
sided model'®.
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Fig. 7 (a) Initial stage of bunching of 60 steps in the
general asymmetry. (b) Late stage of bunching!®.
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Fig. 8 Profile of the surface in the late stage of bunching
with the same parameters as Fig. 7.
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Fig. 9 Evolution of step density profile in the discrete
model!®),
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Fig. 10 Evolution of step density in the continuum
model with the same parameters as Fig. 9!,
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stable

| unstable

dimensionless force
T

y ot IS N S O AT SN S W MY BN N N
0 0.1 0.2 0.3 0.4
dimensionless stiffness

Fig. 11 Stability boundary in the dimensionless
stiffness, .Qﬁ/kBsz, and the dimensionless
force, Fx./kyT'7.
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