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In this presentation, | will introduce the latest developments in optoelectronic materials
at the National Institute for Materials Science (NIMS). Our research covers a range of
innovative materials—including diamond, wide-band-gap nitrides, gallium oxides,
phosphors, scintillators, and various compound semiconductors—with applications
spanning high-power devices and quantum technologies.

A special focus will be placed on our recent findings concerning ferroelectricity in
wurtzite-type compounds. Wurtzite-structured semiconductors, well known for their
excellent performance in LEDs, LDs, and power electronics, are now revealing a new and
exciting facet: ferroelectric behavior. In particular, we have discovered that nominally
undoped AIN exhibits clear ferroelectric properties, including reversible polarity
switching.

In this talk, | will discuss the underlying mechanisms of ferroelectric switching in AIN, as
illuminated by our latest experimental results and simulation studies. These insights
open up new possibilities for the next generation of optoelectronic and electronic
devices.
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