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Density Functional Studies on the mechanism of fluorescence for ZnS with dopants
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The fluorescence mechanisms of fluorescent substances consisting of zinc sulfide (ZnS) as host crystal
and light-emitting elements (Mn, Cu and Eu) as additives have been analyzed by modeling the crystal with
cluster models and applying electronic-state calculations based on the density functional method by assum-
ing that the changes in the spin multiplicity of the doped element occur during the light-emitting process.
The calculated values of the fluorescence wavelength is sufficiently close to the measured values, indicat-
ing the effectiveness of the calculation method. The studies of the light-emitting process by the use of the
molecular-orbital method have elucidated that ZnS : Mn absorbs light in the host crystal and the light emits
on Mn, that ZnS ° Cu causes the electrons to transfer from the host crystal to the doped element during light
emission, and that the charge transfer state of ZnS : Eu in which the electrons around Eu flow close to Eu is

essential in the excited state of Eu.
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