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Abstract: A series of Sr, ,Ga,Ge,0,,: xSm> (x=0-0. 20) and Sr, Ga,Ge,0,,: 0. 06Sm™ , 0. 06M (M=
Li*, Na*, K") phosphors were prepared via the high temperature solid-state reaction. The phase
structure, crystal morphology, fluorescent spectra, temperature-dependent spectra, and CIE chro-
maticity coordinates of the samples were investigated. The optimal doping concentration in
Sr,,Ga,Ge,0,,: xSm™ was x=0. 06, and the concentration quenching could be ascribed to the dipole-
dipole interaction between Sm™ ions. The luminescent emission intensities of Sr;_ Ga,Ge,0,,: xSm™
were greatly enhanced by co-doped M(M=Li*, Na*, K")ions as charge compensator. The fluorescent
decay lifetime became shorter when increasing Sm’* concentration. The CIE chromaticity coordi-
nates and thermal stability properties of Sr, Ga,Ge,0,,: xSm™ were discussed. The CIE chromaticity
coordinates of Sr,_Ga,Ge,0,,: xSm™ were located within the orange-red spectral region and the lumi-
nescent emission intensities could remain 95% of that at room temperature. All these results indicat-
ed that Sr,_Ga,Ge,0,,:xSm™ could be a potential candidate as a novel orange-red emitting component

applied in white light emitting diode(WLED).
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Fig. 1  Crystal structure diagram of SGGO
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Fig. 2 (a) XRD pattern of SGGO: xSm™. (b) XRD pattern

of SGGO:0.06Sm™, 0.06M (M=Li", Na*, K*). (c¢)
The lattice constant variations for SGGO: xSm™ (x=

0.01, 0.06, 0.12, 0.20).
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Fig. 3

(a) SEM pattern of SGGO: 0.06Sm’" at 1 k magnification. (b) EDS, element distribution and atomic percentage of SGGO:

0.06Sm™. (¢)SEM pattern of SGGO:0.06Sm**,0.06Na* at 1 k magnification. (d)EDS, element distribution and atomic

percentage of SGGO:0.06Sm*",0.06Na".
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Fig. 4 Diffuse reflectance spectra of SGGO and SGGO:
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Fig. 5 (a)PL excitation and emission spectra of SGGO:0.06Sm™. (b) PL emission spectra of SGGO: 0.06Sm™ excited at 360,
402, 478 nm. (c¢)Energy level diagram of Sm** ion. (d)PL emission spectra of SGGO:0.06Sm™,0.06M(M=Li*, Na*, K*).
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and SGGO: xSm™ (Inset shows an enlarged emission

spectra of SGGO :xSm** from 550 nm to 650 nm)
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(a) Temperature-dependent spectra of SGGO:0.06Sm*. (b) The relationship of In(1,/I-1) versus 1/(k,T) plot for SGGO

1 xSm™ (x=0.06-0.20). (c)The configuration coordinate of SGGO: Sm™ ion. (d)Fluorescent intensity variation of SGGO:

0.06Sm** and SGGO:0.065m>",0.06M (M=Li*, Na*,

K*) at 293 — 423 K.
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