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In this study, we investigated the synthetic conditions under which the
optimal functionality can be obtained by changing the 0/N ratio and the cation-to-anion (oxide ion +
nitride ion) ratio, regardless of stoichiometric composition, for materials with potential beyond
the functionality of existing materials, such as CaAlSiN3:Eu2+-based phosphors, Ta3N5-based
photocatalysts and rock salt-type LiTi2(0,N)4-based negative electrode materials for lithium ion
secondary batteries. Furthermore, we have succeeded in surpassing the currently demanded
functionalities by adding structural periodicity at the wavelength of visible light, similar to that
of photonic crystals.
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