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Luminescence and Energy Transfer of Rare Earth Doped Lu;Al;0,, Phosphor
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Abstract: Lu;Al;0,:Ce, Sm fluorescent phosphors were synthesized by high temperature solid-state method. The

structures and luminescence properties of samples was analyzed by X-ray diffraction and fluorescence spectrum

analysis. Additionally, the energy transfer efficiency, the transfer critical distance and the way of energy transfer

were calculated. X-ray diffraction analysis shows that the synthesized phosphors have single garnet structure; the

fluorescence spectrum analysis shows that the introduction of Sm** can increase the red component of the emission

spectrum of LuszAl;0,:Ce, Sm fluorescent phosphors under the excitation wavelength of 464 nm blue light and with

the increase of Sm’* concentration, the luminescence intensity of Ce** gradually decreased. Besides, the energy

transfer efficiency between Sm* and Ce® as high as 77.42% was calculated. The transfer mechanism of Ce** and

Sm* is determined to be dipole-dipole interaction.
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Fig.1 X-ray diffraction patterns of the samples
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Fig.2  Excitation spectrum (a) and emission spectrum (b)

of LuygeAls01,:0.036Ce and excitation spectrum (c)

and emission spectrum (d) of Lu,g;A150,,:0.063Sm
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Fig.3 Excitation spectra (a) and emission spectra (b) of Lu,_Al;0,,:0.036Ce, ¥Sm samples with different Sm*

concentrations and partial enlargement of the emission peak of Sm* (c)
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Fig.4 Excitation spectra of Luyg Al:01,:0.036Ce, xSm

samples with different Sm* concentrations
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