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Abstract: The luminescent properties of gallium oxide (Ga,0,) doped with rare-earth erbium ( Er’")
have gained significant attention due to their potential in optoelectronic and semiconductor applications.
In this study, five Ga,0, bulk materials with varying erbium doping concentrations were prepared using
solid-phase sintering. The crystal structure, micro-morphology, fluorescence characteristics, and the
effect of doping concentration were systematically examined. The results show that Er’* substitutes Ga®*
and also forms a new erbium-gallium garnet (Er;Gas0,,) phase. As the doping concentration increases,
the content of the garnet phase rises, leading to a linear increase in luminescence intensity. However, the
sample with 1. 00 at% erbium doping shows lower red-green luminescence intensity compared to the
0.75 at% sample dominated by the garnet phase, indicating that the erbium-gallium garnet phase offers
superior fluorescence performance in these regions compared to the substitutional doping phase.
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