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Lithium-gallium spinel (LiGas0sg) activated with rare-earth (RE) or transition metal (TM) ions is a
known crystalline phosphor having long-lasting persistent luminescence (PersL), thermally
stimulated luminescence (TSL) and mechanoluminescence (ML) properties. In particular, when
activated with Cr3+, it exhibits persistent luminescence in the deep red spectral region at about
700 nm. When undoped, the LiGasOs spinel demonstrates an efficient broad-band intrinsic
photoluminescence (PL) in the violet-blue spectral region at about 400 nm, however, having very
poor PersL at room temperature. The radiation storage properties allowing the PersL, TSL and ML
of the material are caused by intrinsic point defects, such as cation antisites, cation and oxygen
vacancies that are highly probable in this spinel compound (see e.g. [1]). Recently, we have shown
the possibility of tuning the optical band gap, crystal structure and persistent luminescence
performance of Cr3+-doped LiGasOg spinel by partially replacing Ga with Al and/or In [2]. The
present work aims to go further and to get a better insight into the nature of the intrinsic point
defects responsible for the charge trapping and their targeted modification with the purpose of
improving the PersL and TSL properties of the material. In particular, the effect of lithium excess
on the PersL and TSL properties of the Li;.xGasOs-based phosphors has been studied in detail. For
this purpose, a few series of LiGasOs-based compounds with different Li/Ga ratios, nominally
undoped as well as doped with Cr3+ions, have been synthesised by the solid-state reaction method
and characterised in detail using powder XRD and luminescence techniques.

The obtained results demonstrate that the modification of the LiGasOg host lattice by the Li
excess has a high potential for tuning and improving the PersL and TSL properties of undoped and
Cr3+-doped material. The most striking thing is that the Li excess allows to get a quite efficient
blue-emitting persistent phosphor based on the undoped Lii:xGasOs spinel.
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