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Developing mechanoluminescence materials by design and control of crystal,
charge and optical coupling system
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Mechanoluminescence (ML) is strongly expected to be applied ML as a critical
technology for effective and efficient safety diagnosis and maintenance of social structures.
During the research, we have invented significant ML materials through deeply studying unique
structure oxides with novel ML properties as breakthrough materials and elucidating the expression
mechanism or enhancement methodology from diverse perspectives.

In detail, we have firstly succeeded in the way to elucidate the enhancement mechanism of photonic
properties (including ML) through analyzing the crystal structure, charge transfer, defect influence
and ML enhancement of peculiar structure oxides. Then we have succeeded in inventing new types of

significant ML materials based on the concept obtained in the aforementioned researches.
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Fig.1 Calculated self-consistent energy band structure,
total densities of states (TDOS), and partial densities
of states (PDOS) of SAO obtained from MBJ-LDA
scheme.
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Fig.2 Calculated energy band structure along the
symmetry lines of the first BZ of SSO obtained using
the (a) PBE-GGA scheme, (b) MBJ-LDA and (c)
MBIJ-LDA with the spin-orbit interaction.
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Fig.4 The phosphorescence curves for CaZnOS:Cu
under a compressive load.
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Fig.5 XRD patterns of CaZnOS:Cu with different Cu
concentrations.
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Fig.6 Characterization of CaZnOS:Cu lattice constants
from the Rietveld refinement.
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Fig.7 Phosphorescence curves, I(load) and I1(0),
monitored at 472 nm at decay times of 3, 20 min and 1,
3,12h.
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Fig.8 Thermoluminescence (TL) curves at different
decay times (3,10,20 min and 1, 3, 12 h) monitored at
472 nm (25~250 °C).
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Fig.13 ML response of the LijgoNbO;:Pr** sheet
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