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In the present study, we focus on spinel-type sulfides for the exploration
of tunable light-emitting semiconductors. Our first-principles calculations show that all the
spinel-type chalcogenides containing cations with certain electronic configurations have
direct-allowed bang gap. This computational prediction is experimentally confirmed by observing the
strong absorption and photoluminescence due to the direct-allowed band gap in Znl-xMgxSc2S4.
Furthermore, we reveal that the emission color can be tuned without the degradation of color purity
by varying the Mg concentration x.
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