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Elucidation of Si:P spin_dynamics in the ultra-low temperature and
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An important issue for the practical application of diluted-doped
semiconductors (Si:P), which iIs a candidate for solid-state quantum computer (QC) devices, is the
acquisition of information on the spin dynamics of 31P nuclei, which are treated as qubits. It is
necessary to know the magnetic behavior of the 31P nucleus for operations such as initialization,
but since the 31P nucleus is thin, there is no direct observation example by nuclear magnetic
resonance (NMR) and it is unclear. Aiming at elucidation of magnetic characteristics by direct
observation by NMR, we have developed an ultra-low temperature ESR / NMR dual magnetic resonance
resonator. Using the developed resonator for dual magnetic resonance, we succeeded for the first

time in the world in direct observation of 31P nuclei by NMR in the region of 220 mK / 130 GHz where
Si: P functions as QC.
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