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Controlling spatial distribution of rare-earth elements in Ill-nitride
semiconductors and their magnetic properties

Shigehiko, HASEGAWA
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We have focused on controlling and analyzing the spatial distribution of
rare-earth (RE) elements in Ill-nitride semiconductors toward growth of nitride-based magnetic
semiconductors in a reproducible fashion. The three types of samples with the different spatial
distributions of RE elements (random, 2-dimesional (2D), and 3-dimesional (3D) types) were grown by
plasma-assisted molecular beam epitaxy: conventional RE-doped GaN films, superlattices (SLs)
consisting of sub-nm-thick RE nitride (REN) layers and ~5-nm-thick GaN layers, and SLs consisting of

sub-nm-thick REN and ~2-nm-thick GaN layers, respectively. Structural analyses showed that the
growth of GaN/REN SLs is a suitable method for controlling the spatial distribution of RE elements
in GaN. Magnetic and ma?neto—optic properties for the three types provide an experimental evidence
that controlling spatial distribution of RE ions in GaN is crucial for improving its magnetic

properties.
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