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Nuclear spins of donors in silicon exhibit long spin coherence times [1] which makes them promising
candidates for the realization of a solid state quantum bit (qubit). However, due to the weak
coupling to external magnetic fields when compared to electron spins, they suffer from low thermal
polarization and high fields or low temperatures are necessary for nuclear magnetic resonance
(NMR) experiments. This can be avoided by taking advantage of the hyperfine coupling to electron
spins and spin-dependent recombination processes in electrically detected electron nuclear double
resonance (EDENDOR) experiments (e.g. [2]).
The SL1 center, which is the photo-excited triplet state of the oxygen-vacancy complex [3], is found
in Cz-grown silicon after irradiation with γ-rays and can form part of a spin pair with phosphorus
donor electrons. This pair can be addressed by electrically detected magnetic resonance (EDMR)
and has recently been studied in detail. We will discuss the spin-dependent recombination process
and present EDENDOR experiments which show the coherent control of the 31P nuclear spin as well
as 29Si nuclear spins coupled to SL1 centers. These were realized combining resonant microwave
and radio frequency pulses with pulsed illumination, resulting in a hyperpolarization of more than
60% in the case of the phosphorus and about 35% for the 29Si.
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