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Development of quantum informative function using rare-earth ions doped
well-controllably in semiconductors
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Eu-doped GaN is a solid state material with promising features for quantum
manipulation. In this study, we investigated the population dynamics of Eu in ions in this system by
resonant excitation. From differences in the emission related to transitions between the 500 and 7F2
manifold in the Eu ions, we could distinguish different luminescence sites and observe that a resonant
energy transfer takes ﬁlace between two of these sites which are in proximity of each other. The time
constants related to this energy transfer were on the order of 100 microsecond. By using different
substrates, the energy transfer efficiency could be strongly altered, and it was demonstrated that the
coupling between ions has an out-of-plane character. Based on these results, a microscopic model of this
combined center was presented.
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