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Silicon (Si) and germanium (Ge) are the workhorses of the modern semiconductor industry, where 

decades of science and technology development yielded advanced device fabrication of extremely 

pure materials. This tremendous know-how, together with the possibility to produce isotopically 

enriched Si and Ge completely free of isotopes with nuclear spin, make them also extremely interesting 

for application in quantum computing utilizing spin qubits [1,2]. 

 

IKZ researches the processing, purification, and growth of isotope enriched 28Si and 76Ge volume 

crystals with 29Si and 73Ge concentrations as low as 30 ppm, and became a world-leading competence 

center in the field [3, 4]. These unique materials are utilized as source material in molecular beam 

epitaxy (MBE) for the development of novel quantum materials. Investigated material platforms include 

nuclear spin-free SiGe/28Si/SiGe and SiGe/76Ge/SiGe heterostructures for spin qubits, as well as 

28Si/SiO2 structures (Silicon on Insulator, SOI) for optical quantum computing [5]. Hereby, material 

challenges encompass the fabrication of homogeneously strained quantum well layers, avoiding 

relaxation/formation of misfit dislocations, and control of interface sharpness, while maintaining high 

chemical and isotopic purity. 

 

Our goal is the benchmarking of high-quality nuclear spin-free SiGe-based heterostructures for 

quantum computing, as well as the distribution of such MBE grown quantum materials to the European 

research market (e.g. for Q-device manufacturing) offered in collaborations in common R&D projects 

with interested partners. 
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a) nuclear spin-free molecular beam epitaxy, b) cross-section scanning electron microscopy image of 
strained 76Ge quantum well heterostructure for qubit application 
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