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Summary

The growth of ultra-thin bismuth films up to 15 atomic
layers on the atomically clean Ge(111)-c(2 x 8) substrate
at 300 K is investigated before and after the annealing
at 450 K by means of ultra-high vacuum scanning
tunneling microscopy. The whole range of morphologies
is observed for the Bi adsorbate such as individual
atoms, two-dimensional nanoislands, three-dimensional
nanocrystals and microcrystals, as well as an atomically
flat film. The 3D nanostructuring is achieved through
the Vollmer—Weber growth mode up to 10 atomic layers,
followed by film’s flattening from 10 to 15 atomic
layers. Annealed submonolayer films display individual
Bi atoms incorporated into the uppermost atomic layer
of Ge(111), as well as two-dimensional nanoislands of the
first layer (2D nanostructuring). Thicker films display
the coarsening after the annealing, compared to the as-
deposited specimen, containing a diversity from nano- to
microcrystals of bismuth.



