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Table S1. The refined structural parameters of Mg,Ge0,4:1% Cr3*,

Space group Pnma Symmetry orthorhombic
Cell parameters a=10.3049 A, b =6.0261 A, c =4.9097 A, V = 304.887 A3
Reliability factors Rp = 8.47 %, Ryp = 14.0 %, Rey, = 8.83 %, x> = 2.50

Atom Site X y z Occ.
Mgl 4a 0.000(0) 0.000(0) 0.000(0) 1.000
Mg2 4c 0.275(5) 0.250(0) 0.992(9) 1.000
Ge 4c 0.094(7) 0.250(0) 0.436(2) 1.000
o1 4c 0.093(5) 0.250(0) 0.789(3) 1.000
02 4c 0.438(2) 0.250(0) 0.230(2) 1.000

03 8d 0.164(7) 0.020(9) 0.268(5) 1.000




Table S2. The refined structural parameters of LiScGe0,:1% Cr3+*.

Space group

Pnma

Cell parameters

Reliability factors

Symmetry

orthorhombic

a=10.6662 A, b=59874 A c=4.9674 A, v =317.235 A3

Rp=12.9 %, Ryp = 18.6 %, Rexp = 11.17 %, X2 = 2.77

Atom Site X y z Occ.
Li 4a 0.000(0) 0.000(0) 0.000(0) 1.000
Sc 4c 0.269(9) 0.250(0) 0.002(5) 1.000
Ge 4c 0.090(7) 0.250(0) 0.448(5) 1.000
o1 4c 0.097(8) 0.250(0) 0.801(8) 1.000
02 4c 0.441(5) 0.250(0) 0.197(8) 1.000
03 8d 0.170(2) 0.033(5) 0.285(1) 1.000
Table S3. Detailed bond length information of Mg,GeOQ, (ICSD-41415).
Bond Bond Bond
lenath Average lenath Average lenath Average
eng eng eng
A (A) A (A) A (A)
(A) (A) (A)
Mgl-O1 2.053 Mg2-01 2.16
Ge-01 1.74
Mgl-01 2.053 Mg2-02 2.08
Ge-02 1.77
Mgl-02  2.08 Mg2-03 2.05
2.094 2.150 1.742
Mgl-02 2.08 Mg2-03 2.05
Ge-03 1.73
Mgl-03 2.15 Mg2-03 2.29
Ge-03 1.73
Mgl-03  2.15 Mg2-03 2.29




Table S4. Detailed bond length information of LiScGeO, (ICSD-62481).

Bond Bond Bond
| th Average | th Average | th Average
eng eng eng
2 (A) 2 (A) A (A)
(A) (A) (A)
Li-0O1 2.086 Sc-01 2.125
Ge-O1 1.732
Li-O1 2.086 Sc-02 2.069
Ge-02 1.734
Li-02 2.204 Sc-03 2.08
2.209 2.124 1.756
Li-02 2.204 Sc-03 2.08
Ge-03 1.779
Li-03 2.337 Sc-03 2.196
Ge-03 1.779
Li-0O3 2.337 Sc-03 2.196
Table S5. The FWHM information of 600-1000 nm band in excitation spectra.
Aios(iery (nm) Ao 5(right) (Nm) AE (eV)
0 578 756 0.51
0.1 584 766 0.50
0.2 588 774 0.51
0.3 593 785 0.51
0.4 599 794 0.51
0.5 602 803 0.52
0.6 607 811 0.51
0.7 611 814 0.51
0.8 622 832 0.50
0.9 625 848 0.52
1.0 634 858 0.51
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Fig. S1. 2 theta value of (101), (020) and (301) planes with the x value changing from 0 to 1.
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Fig. S2. The concentration dependent experiment of Mg,GeO, and LiScGeO, (Ae, = 465 nm).
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Fig. $3. PL spectra of (Mgy.,Li,)(Mg1.5¢,)Ge0.:1%Cr3* with different compositions.
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Fig. S4. FWHM of (Mg1.,Li,)(Mg1.,S¢,)Ge0,4:1%Cr3* with different compositions.
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Fig. S5. Stokes shift of (Mg14Li,)(Mg1,5¢,)Ge04:1%Cr3* with different compositions.
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Fig. S6. Lifetimes of series of (Mgy.,Li,)(Mg1.,.S¢,)Ge04:1% Cr3* phosphors (Monitored under their
optimal excitation and emission wavelength).



