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Abstract: The definition, history, and developments of inorganic afterglow and storage phosphors
will be shortly introduced. Three state-of-the-art phosphors of SrAl,0,: Eu*,Dy”", BaFBr( I ):Eu™,
and Al,0,: C chip will be first introduced. Based on the above three state-of-the-art phosphors, the
issues to the rational design of afterglow and storage phosphors will be shortly analyzed. This work
will demonstrate a strategy that how to rational design of inorganic afterglow and storage phosphors
based on a so-called vacuum referred binding energy(VRBE) diagram. Firstly, we will shortly intro-
duce what is the vacuum referred binding energy diagram and how it can be constructed by combin-
ing the VRBE model required parameters and experimental spectroscopy data. In a VRBE diagram
for an inorganic compound including the level locations of lanthanides, the VRBE in the ground or
excited states of Bi* and Bi’* will be discussed and added. Secondly, based on the VRBE diagram of

the model YPO, compound, the definition and difference of an electron release model and a hole
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release model will be shortly introduced. Finally, how to rational design of electron or hole captur-
ing centres and how to tailor their trapping depths will be demonstrated by utilizing the lanthanides
and bismuth doped REPO,(RE=La, Y, Lu) and the NaYGeO, family compounds. The constructed
VRBE diagrams for different inorganic compounds will help us to identify and discuss charge carrier

trapping and release processes, therefore promoting the development of inorganic afterglow and stor-
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age phosphors in a design way instead of by a trial-and-error method.

Key words: vacuum referred binding energy (VRBE) diagram; lanthanides; Bi’"; Bi*";
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