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Ge nanostructures on Si(001) are interesting not only for understanding fundamental 

properties of heteroepitaxial growth but also for their applications in electronic and 

thermoelectric devices. Firstly, I will talk about the site-controlled growth of ordered SiGe 

islands and the first demonstrated devices with tensile strained Si channel on top of buried 

SiGe islands with enhanced electron mobility, and then the growth of closely spaced SiGe 

islands to induce compressive strain in Si regions between islands for achieving a high 

hole mobility. Secondly, I will report on a new method to directly and horizontally grow 

micron-long Ge nanowires on Si(001) with a height of only 3 unit cells. First transistor-

type devices made from single wires show low-resistive electrical contacts and single hole 

transport. Such Ge wires hold promise for observing exotic quantum states, like Majorana 

fermions, and provide a new development route for silicon-based nanoelectronics. Lastly, I 

will show you novel 1D Ge nanostructures, such as nanowire bundles, dumbbells, 

matchsticks and dot chains, observed by carefully tuning the strain fields. 
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