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Fundamental research development of design technology of semiconductor nuclear spin
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Abstract

The advantages of an all-silicon implementation are: 1) the crystal growth and processing technology for silicon are
highly matured; 2) the most sensitive structures for force detection have been made from pure silicon; and 3) the
family of stable nuclear isotopes of silicon is quite simple in composition: 95.33% of natural silicon is 28Si or 30Si,
which are both spin 0, and 4.67% is 29Si, which is spin 1/2, perfect for the qubit. In this project, a new technique of
manipulating the family of stable isotopes of silicon with laser cooling has been proposed. The laser cooling
technique allows us to slow down neutral atoms to roughly the speed of a mosquito and then to control their motion
with unprecedented precision. We aimed to develop the fundamental technologies regarding the spatial design of
nuclear spins of the family of stable isotopes of silicon through the advanced technology of atom holography with
laser cooling.
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