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Realization of visible light excitation of Fe3+ deep-red phosphors based on
electronic transition mechanism
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Red is an important color as red phosphors play an important role on
improving the color rendering of the lighting devices. In addition, the absorption bands of
chlorophylls and silicon exist in the red-to-infrared region, which brings potential applications of

the red phosphors for lamps specialized for growing plants and energy converters enhancing the
efficiencies of silicon photovoltaic cells. A bioimaging application is also expected because of the
relatively low optical absorption of biological materials of the human body in this deep red
region. We have reported fluorine doped lithium aluminate (ALFO) for a host material of red
phosphors with a luminescent center of Fe3+. The atomic arrangement simulated in molecular dynamics
calculation led to the fruitful discussion on the luminescent mechanisms by visible rays due to the

d-d transitions.
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