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We used high-resolution X-ray diffractometry for the investigation of
the structure of three-dimensional crystals of Ge quantum-dots grown

by a self-organization process during molecular-beam epitaxy of a pe-
riodic Ge/Si superlatice on a (001)Si substrate pre-patterned in two
dimensions by extreme UV lithography and ion etching (lateral pe-
riod below 100 nm). Due to a self-organization process driven by the
propagation of internal strains from buried dots towards the growing
surface, the dot ordering was almost perfectly replicated in all Ge lay-
ers in the multilayer stack, resulting in a three-dimensional tetragonal
dot ”supercrystal”. From the reciprocal-space distribution of diffracted
X-ray intensity we determined mean parameters of individual dots
(shape, size, local chemical composition) and correlation properties
of the dot positions. We modeled the self-organization process by a
semi-atomic MonteCarlo model, yielding a correlation function of the
dot positions that compares well with experimental data.


