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 Novel dual spectral conversion  via  Eu 2+ , Cu + -coactivated 
core–shell-structured CaS@CaZnOS phosphors for efficient 
photosynthesis of plants 

 A stable core–shell-structured CaS:Eu 2+ ,Cu + @CaZnOS:Cu +  

phosphor with dual-excitation and dual-emission (DE 2 ) 

properties was designed and synthesized. The DE 2  

phosphor is an excellent solar spectrum conversion material. 

Agricultural facilities constructed with the luminescent 

film laminated glasses or light-conversion films containing 

DE 2  phosphor can simultaneously convert the green and 

ultraviolet light component in the solar spectrum into red 

and blue light, leading to the spectral component in the 

greenhouse close to the optimum action spectrum of plant 

growth, and the photosynthetic efficiency of crops 

is obviously improved.  
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