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Deep red luminescence of 3d transition metal ions related to the randomness of
the crystal structure of the host compound
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Deep red phosphors were prepared using 3d transition metal ions of Cr3+, Mn4
+, and Fe3+ as luminescence centers. Fluorine-doped lithium aluminate was used as the host material,
and structural analysis by X-ray diffraction and X-ray absorption spectroscopy, coordination
environment analysis by electron spin resonance, and crystal structure visualization by molecular
dynamics simulation were conducted. The results showed that the substitution of fluoride ions for
oxide ions by about 1% introduced randomness in the spinel-type lattice, and the structural disorder
enhanced the luminescence efficiencies of those 3d transition metal ions.
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