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Controlling emission properties of rare-earth ions via photonic crystal
structures
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We studied emission properties of Er3+ ions embedded in GaAs-based
two-dimensional photonic crystal nanocavity. We have grown Er,0 co-doped GaAs slab layer by
organometallic vapor phase epitaxy. Photonic crystal structures were fabricated by electron beam
lithography and plasma etching technique. Numerical simulation using Finite-difference time-domain
(FDTD) method was performed and it predicted emission enhancement of 5.4 times. This prediction was
compared with the photoluminescence measurement, however, the experimental emission enhancement was
20 times, which exceeded the prediction. This extra enhancement might be due to the interaction
among Er ions in the nanocavity, such as superradiant.
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