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Abstract— Semiconductor quantum dot is one of the promising ways to realize solid-state quan-
tum computing. The key is to obtain high-quality semiconductor quantum computing materials.
Silicon and Germanium can be isotopically purified to achieve nuclear spin-free isotopes, meeting the
requirement for long decoherence time. They are also compatible with the current CMOS technology,
thus making them ideal material platforms for large scale integration. This presentation will intro-
duce the preparation methods, material properties [1-5], and research progress of corresponding
quantum devices [6] for silicon-based silicon/germanium heterojunctions, germanium/silicon ger-
manium heterojunctions, and germanium/silicon one-dimensional wires based on molecular beam
epitaxy technology.
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