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SiGe nanostructures: Growth, properties and potential 

applications 
 

As a prototypical material system for heteroepitaxial quantum dot growth we here 
consider SiGe strained islands on Si(001) substrate surfaces. We find that surface 
interdiffusion between deposited Ge and Si atoms from the substrate is the driving force 
for alloying [1], motion [2] and shape/size oscillation effects [3]. In depth information 
about these phenomena is obtained by selective etching procedures [1,4] that allow us to 
derive the full 3D alloy profile of a single island [5] or nanoring [6], to reveal tree-ring 
like footprints left behind by dislocated islands [3] and to “move” islands to predefined 
locations on in-situ patterned substrates [7]. These fundamental investigations are 
important to understand basic aspects of strained island growth as well as to apply and 
integrate SiGe islands into existing CMOS technologies [8]. 
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