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Atoms on a singular surface

Phase Separated



Roughening of the terraces

(a) depaosition on the lerrace
(b) diffusion on the terrace

() island nucleation

(d) attachment of
atoms al islands

(f) deposition on
an island

(g) attachment at
a step

(h) desorption from
the terrace

https://steemit.com/science/@diracdnb/low-dimensional-semiconductor-devices-
part-4-manufacture




Kinks in isolated steps

b

Figure 6.4: In moving an atom from position a to position b, two net bonds are

broken, but four kinks are formed. If the bond energy is w, then the energy per
kink is €kink — 2w/4 = w/2.
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Example of miscut wafer, vicinal surface




Kinks in vicinal surfaces

Figure 6.5: Scanning tunneling micrograph of a Si surface misoriented
0.5° from (001) toward [110]. The surface height decreases from upper left to
lower right.® On this surface, alternate single-height steps are referred to as
type SA and SB, and are smooth and rough, respectively, reflecting the relative
energies of kink formation.
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Equilibrium morphology



Wulff’s Theorem




Wulff’s construction for a 2-D crystal of fixed volume
and minimum surface energy
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Stability of a surface against facetting




Stability of a surface against facetting

h,=x,tan0,
h,=x,tan0,
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Orientation phase diagrams in 2D crystals
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Time evolution of the surface morphology

Growing IN(H( rial
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Time evolution of the surface morphology

2D step-tlow

EPL 82 28007 (5pp)
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Convective step flow
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