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Three-dimensional, SiGe nanostructures grown on Si (SiGe/Si) exhibit photoluminescence and electroluminescence in the important spectral range of 1.3-1.6 μm. At a high level of photo-excitation or carrier injection, the previously accepted type II energy band alignment at Si/SiGe cluster hetero-interfaces no longer controls radiative carrier recombination. Instead, a recently proposed dynamic type I energy band alignment is found to be responsible for the strong decrease in carrier radiative lifetime and further increase in the luminescence quantum efficiency.
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