
Our Recent Progresses in 

Perovskite Solar Cells and 

Perovskite Quantum Dots

Recently, halide perovskite materials have attracted extensive attentions because of their unique 
physical properties and great application potentials in the fields of solar cells, light emission diodes 
and photoelectric detectors. Here, we present some of our recent results on improving the 
photoelectric properties of perovskite solar cells and expanding photoluminescent properties of 
perovskite quantum dots through rare earth doping or insulating various rare earth doped 
nanophosphors. By introducing down-conversion or up-conversion phosphors, the power 
conversion efficiency of the perovskite solar cells are highly enhanced, and the light stability and 
long-time stability of the cells are considerably modified. In addition, the solar cells with storage 
function are developed. It should be also highlighted that through doping rare earth ions into 
lattices of the perovskite quantum dots, a novel type of quantum cutting phosphors with quantum 
yield close to 200% are discovered, which can largely improve the power conversion efficiency of 
c-Si and thin solid film solar cells.
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