Study of energy transfer processes in aluminates based phosphors 
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Abstract 
Materials that absorb light and emit it at other wavelength are known as light emitting materials and also referred as phosphors. Phosphors are used in many applications such as lighting, displays, lasers and scintillators. Lanthanide group ions are usually used as luminescent centers. Energy transfer can play an important role in phosphors in the optical properties of luminescent materials both from theoretical and practical points of view. The luminescence efficiency of a phosphor can be enhanced by co-doping with a second kind of dopant (donor) as a result of energy transfer from the donor to the acceptor. Rare earth doped aluminates have emerged as a new class of luminescence materials. Tb3+/Eu3+ co-doped CaLaAlO4 (CLA) and Tb3+/Sm3+ co-doped LaMgAl11O19 (LMA) phosphors were successfully prepared by solution combustion route. The sample shows single tetragonal structure. CLA: Tb3+, Eu3+ phosphors exhibited green emission corresponding to the f–f transition of Tb3+ ions and red emission bands corresponding to the f–f transition of Eu3+ ions, respectively. Commission International del'Eclairage (CIE) chromaticity coordinates are found to be x = 0.3277 and y = 0.3370, which is close to the standard white-light color (x = 0.333 and y = 0.333), demonstrating potentials phosphors for white light emission. The mechanism of energy transfer (ET) from Tb3+ to Sm3+ was seen as the dipole–dipole interaction. The ET efficiency was observed 78.28% which is efficient ET from Tb3+ to Sm3+ions in LMA host. 
Conclusion & Significance: CLA: 0.01 Tb3+, 0.02 Eu3+ assemblies has CIE chromaticity coordinates are close to the standard white-light color, demonstrating its great potential as single-component phosphor for 

white-light emission. The LMA: Tb3+, Sm3+ phosphors exhibited the emission peaks in the blue, green and orange-red regions, which reveal that it, could be a potential multicolor emitting phosphor.
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