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Fig. S1. (a)-(b) Rietveld refinement results of the synthesized (Mg0.6Li0.4)(Mg0.6Sc0.4)Ge2O6:4%Cr3+ and 
(Mg0.5Li0.5)(Mg0.5Sc0.5)Ge2O6:4%Cr3+, respectively.

Fig. S2. (a)–(c) SEM images of the synthesized Mg2Ge2O6:4%Cr3+,4%Li+, LiScGe2O6:4%Cr3+ and 
(Mg0.6Li0.4)(Mg0.6Sc0.4)Ge2O6:4%Cr3+, respectively.
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Fig. S3. (a) PLE spectra of Mg2-2xGe2O6:xCr3+,xLi+ (x = 0.005-0.15) samples under the optimum emission wavelength 
of each sample. (b) PL spectra of Mg2-2xGe2O6:xCr3+,xLi+ (x = 0.005-0.15) samples under the 454 nm excitation.

Fig. S4. Stokes shift of (Mg1-yLiy)(Mg1-yScy)Ge2O6:4%Cr3+ (y = 0-1) samples with different compositions.



Fig. S5. FWHM vs temperature of the (Mg1-yLiy)(Mg1-yScy)Ge2O6:4%Cr3+ (y = 0, 0.4, 0.5, 1) samples.

Fig. S6. (a) Plots of Ln(I0/IT - 1) versus 1/kT of the (Mg1-yLiy)(Mg1-yScy)Ge2O6:4%Cr3+ (y = 0, 0.4, 0.5, 1) samples. (b)-
(d) Normalized PL spectra with BaSO4 as the reference under the 454, 470 and 460 nm excitation for quantum 
efficiency measurements of Mg2Ge2O6:4%Cr3+,4%Li+, (Mg0.6Li0.4)(Mg0.6Sc0.4)Ge2O6:4%Cr3+ and LiScGe2O6:4%Cr3+ 

respectively.


