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Abstract: 

Spins in semiconductors have been considered as quantum bits or quantum memories for quantum 

information technology. Their quantum mechanical properties such as coherence and entanglement are 

currently subjects of intense research. In this talk, I will pick up three representative semiconductor systems: 

(1) phosphorus donors in bulk silicon (for quantum information processing), (2) optically-bright self-assembled 

quantum dots (for quantum communication), and (3) nitrogen-vacancy centers in diamond (for quantum 

sensing), and discuss the experimental works I have been involved over the last five years or so. In (1), the 

coherence times of the donor electron and nuclear spins will be discussed [1-2]. In (2), the entanglement 

between a quantum dot spin and a photon emitted from the dot will be discussed [3-5]. In (3), our materials 

science efforts to create nitrogen-vacancy centers near the surface of diamond, crucial to enhance the 

magnetometry sensitivity, will be discussed.
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