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Control and application of single spin in a semiconductor dot
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We fabricated self-assembled dots of CdTe containing a single atom of Cr and
investigated the behaviors of single magnetic spin of Cr inside the dot. By observing the excitonic
emission from an individual dot in the micro-photoluminescence measurement, we clarified various

properties of the single Cr spin interaction with the exciton. We obtained new findings such as the
splitting of the Cr spin state due to the lattice strain, the interaction with a hole, the
relaxation process, the optical Stark effect.
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Figure 1: Typical examples of the emission spectra from single-Cr dots. The central emission line is
split into two lines due to the anti-crossing behavior (denote by arrows in QD2, 3), and an additional

line from the dark exciton state appears (denoted by *) [6].
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Figure 3: (a) Energy diagram of the single Cr spin state and the optical transition for the excitation/
detection under resonant optical pumping. (b) Time evolution of PL intensity of the lower-energy line
under the resonant excitation of S, = -1 state with o™ polarization at the higher-energy line. (c) The
amplitude of the pumping decay (11-12)/1, as a function of the dark time between the successive pump
pulses[9].
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