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Abstract: The optimization and improvement of luminescent materials have long been a focus of re-
lated research fields. The carrier migration has close relationship with lattice defects which are
formed during the crystal growth or preparation. Artificial defect control is an important method to
regulate carrier migration and improve the luminescent properties, which is of great significance to
the development and application of luminescent materials. In previous studies, by doping transition
or rare earth metal ions in a specific rigid three-dimensional structure, the point defects caused by
non-equivalent cationic substitution can not only effectively promote the self-reduction of activators,
but also cooperate with the intrinsic defects to form functional trap levels. These energy levels can
trap carriers and realize the dynamic balance of carrier storage and response to external excitation,
which effectively improves the luminescence performance of the materials and even brings novel opti-
cal properties. This review systematically summarizes the internal coupling mechanism and control
methods between point defects and luminescence properties, and provides valuable enlightenment

for the subsequent development and exploration of novel optical-electronic functional materials.
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Fig. 2 Schematic diagram of point defect types
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Fig. 5 (a)Schematic illustration of the persistent luminescence mechanism of the BaZrSi,0,: Eu**,Pr’" phosphor"”. (b) Upcon-
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for commercial night signs. (d)Temperature-dependent long persistent luminescent decay curves and afterglow lumines-

cent photograph of NaBaScSi,0,:0. 0125 Th** phosphor'*".
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(a) Schematic diagram of the trap depth associated with long persistent luminescence and mechanoluminescence. (b)

Thermo-luminescence curves of (Ca,_Sr,),Nb,0,: Pr'*(0<x<1) phosphors(30 s delay after irradiation). The Inset shows

the Gaussian deconvolution of thermo-luminescence curve of Ca,Nb,0,: Pr'"" phosphor. (c)Evolution of ML images with

increasing delay time and Sr substitution in a series of (Ca,_Sr),Nb,0,:Pr’*(0<x<1) phosphors. (d)Dependence of rel-

ative persistent luminescence(left) and mechanoluminescence intensities(right) on delay time
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