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Figure S1. The X-ray diffraction patterns and excitation and emission spectra of Eu3+- and Ce3+-doped 
Y3Al5-2x(Mg,Ge)xO12 ((A) x = 0, (B) x =1, (C) x =2) phosphors. 
 
(A) 
 

 
The calculated XRD patterns of Y3Al5O12 (a) and 
obtained XRD patterns of Y3-pEupAl5O12 phosphors (b): 
p = 0.1, (c) p = 0.3, (d) p = 0.5, and (e) p = 0.7.  

 
The calculated XRD patterns of Y3Al5O12 (a) and 
obtained XRD patterns of Y3-qCeqAl5O12 phosphors: 
(b) q = 0.01 and (c) q = 0.05 

 
The excitation and emission spectra of Y3-pEupAl5O12 (p = 0.1-0.7). 

 
The excitation and emission spectra of Y3-qCeqAl5O12 (q = 0.001-0.05). 
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(B) 
 

 
The calculated XRD patterns of Y3MgAl3GeO12 (a) and 
obtained XRD patterns of Y3-pEupMgAl3GeO12 

phosphors (b): p = 0.01, (c) p = 0.1, (d) p = 0.3, (e) p = 
0.5, (f) p = 0.7, and (d) p = 0.8. 

 
The calculated XRD patterns of Y3MgAl3GeO12 (a) 
and obtained XRD patterns of Y3-qCeqMgAl3GeO12 

phosphors (b): q = 0.001, (c) q = 0.005, (d) q = 
0.01, (e) q = 0.03, and (f) q = 0.05. 

 
The excitation and emission spectra of Y3-pEupMgAl3GeO12 (p = 0.01-0.8). 

 
The excitation and emission spectra of Y3-qCeqMgAl3GeO12 (q = 0.001-0.05). 
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(C) 
 

 
The calculated XRD patterns of Y3Mg2AlGe2O12 (a) and 
obtained XRD patterns of Y3-pEupMg2AlGe2O12 

phosphors (b): p = 0.01, (c) p = 0.1, (d) p = 0.3, (e) p = 
0.5, (f) p = 0.6, and (d) p = 0.8. 

 
The calculated XRD patterns of Y3Mg2AlGe2O12 

(a) and obtained XRD patterns of Y3-

qCeqMg2AlGe2O12 phosphors (b): q = 0.001, (c) q = 
0.005, (d) q = 0.01, (e) q = 0.025, and (f) q = 0.05. 

 
The excitation and emission spectra of Y3-pEupMg2AlGe2O12 (p = 0.01-0.8). 

 
The excitation and emission spectra of Y3-qCeqMg2AlGe2O12 (q = 0.001-0.05). 
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Figure S2. The excitation and emission spectra of (A) Y2.5Eu0.5MgxAl5-2xGexO12 and (B) 
Y2.95Ce0.05MgxAl5-2xGexO12 (x = 0-2). 

(A) 

 
 
(B) 

 
 


