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Abstract : Due to their excellent and promising properties, a great deal of attention has recently been devoted to luminescent
materials, particularly those utilizing rare earth elements. These materials play an essential role in low-cost energy conversion
technology applications, such as luminescent solar concentrators (LSCs). They also have potential applications in Agri-PV
systems and smart building windows. Luminescent materials based on europium (III) complexes are known for their high
luminescence efficiency, long fluorescence lifetimes, and sharp emission bands. However, they present certain drawbacks
related to their limited absorption capacity due to the forbidden 4f-4f electronic transitions. To address these drawbacks, using
β-diketonate ligands as sensitizers appears as a promising solution to enhance luminescence intensity through the antenna
effect, where the ligand's excited energy is transferred to the europium ions. In this study, we synthesized β-diketonate-based
europium complexes with phenanthroline derivatives, modified with various methyl groups, to examine their effects on the
complexes' stability in poly(methyl methacrylate) (PMMA) films. Our findings reveal that these complexes exhibit remarkable
red emission and high photoluminescence quantum yield. Stability tests under different conditions for 1200 hours showed that
complexes  with  a  higher  number  of  methyl  substitutions  offer  improved  photoluminescent  stability  and  resistance  to
degradation, particularly in outdoor settings. This research underscores the potential of chemically tuned phenanthroline
ligands in developing stable, efficient luminescent materials for future optoelectronic devices, including efficient and durable
LSCs.
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