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Abstract 

 Numerous concepts for fabrication of semiconductor quantum wires and quantum dots have been 
developed over the past 20 years. An important requirement for applications of such nanostructures in optically 
and electrically active devices is their high quality which often is only achieved by embedding them inside a 
crystalline matrix with low interface defect density. Self assembled semiconductor quantum dots and quantum 
wires have been used especially for optical and optoelectronic applications. I will discuss our recent approaches to 
achieve high quality quantum wires and hetero quantum wires using a high purity molecular beam epitaxy system 
and based on the GaAs/AlGaAs/InGaAs materials system. The growth is initiated by small Ga droplets at the 
surface of thin SiO2 layers on (111)B GaAs substrates. Such novel and catalyst-free wires exhibit (110) side facets 
which can be overgrown under different growth conditions with arbitrary layer sequences like for example 
AlGaAs/GaAs/AlGaAs quantum well shell structures. Bright and clean photo luminescence is observed from the 
GaAs core and the quantum well coatings. Also remote doping of the shell structure is possible which results in 
high mobility electron systems in the GaAs core of the wires. Such high purity hetero-nanowires open many 
possibilities for novel electronic, optoelectronic and quantum devices for  information technology and sensing. 
 
*This work has been performed in collaboration with Anna Fontcuberta i Morral, Dance Spirkoska, Martin 
Frimmer, and Carlos Colombo at the WSI of TU Muenchen.  
We are grateful for the financial support by Deutsche Forschungsgemeinschaft (DFG) via the collaborative 
research center 631 and the center of excellence ”Nanosystems Initiative Munich” as well as German Ministry of 
Education and Research (BMBF) via NanoQuit. 
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