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Cathodoluminescence parameters of Ce-activated YAG single crystals with different concentration of cerium at different
temperatures

Abstract

Yttrium aluminium garnet (YAG) Y;AlsO4; is a crystalline material of the garnet group. Ce-activated YAG (YAG:Ce) gains
very useful properties in comparison to the Ce-free one, and therefore YAG:Ce is used for example as a phosphor in white
light-emitting diodes or as a scintillator material [1]. 35 years ago, Robbins et al. published series of successful papers
studying cathodoluminescence (CL) properties of rare-earth activated YAG crystals [2,3]. Their previous work has been
successful and often cited till now, because there is no so complex work dedicated to CL study of YAG:Ce. However, as
Robbins et al. admit, their results are distorted by some inadvertent impurities in the initial material for YAG:Ce single crystal
growth. Unlike that time, nowadays there are more advanced technologies of YAG:Ce single crystal growth, which focus on
material purity and defect-free crystal structure of the garnet. Meanwhile, there have been improved ways how to study CL
properties to reach significantly better results, such as higher spectral and time resolution or higher dynamic range of
a detector. This induces a requirement to revise and improve studies of Robbins et al.
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studies of Robbins et al. The nature of CL centres 800

was explained using the thermally stimulated Figure 1. Cathodoluminescence spectra of YAG:Ce (0.22 mol%) single

luminescence. Results were analysed and then crystal at different temperatures. Spectra were corrected for system
interpreted by a more sophisticated physical model response.

leading to a better understanding of energy
transition processes in YAG:Ce.
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