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We optimized the crystal growth solvent and obtained high-quality hexagonal
boron nitride (hBN) single crystals with a residual carbon impurity concentration of several 10 ppb
level (EPR evaluation) under high pressure. There is a strong correlation between the
far-ultraviolet luminescence efficiency of the high-purity crystal and the amount of residual carbon

impurities, and we obtained a rough estimate of the external quantum efficiency of the high-quality
crystal of about 3%. It was found that although hBN is an indirect transition emiconductor, it is
easy to emit light due to the presence of many phonons that match the momentum change required for
luminescence and the existence of a flat energy band region. Furthermore, K-doped hBN was obtained
using an agueous ﬁotassium hydroxide solution by an electrochemical method. In addition, _ i
collaboration with domestic and foreign institutions as an insulating substrate for two-dimensional
atomic layer devices was also promoted.
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