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Supplementary Note 1:
The decay curve of MTZO:xCr** (0.004 < x < 0.014) phosphors is shown in Figure 3f,
and its lifetime increases with the increase of Cr3* content, which properly promotes

the energy transfer between Cr** ions and can be fitted by the following formula:[1]
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where / denotes the emission intensity at time #, A is a constant, and zrepresents the
lifetime. All the decay curves follow a single exponential function, indicating that

there is only one kind of emission center, which is consistent with the substitution of

Mg?* by Cr3" in the host.
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Fig. S1 Concentration-dependent PL spectra of MTZO:xCr3* (x = 0.004 to 0.014).
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Fig. S2 the FWHM of Cr3* emission and the combined peak of Cr3*-Yb3* emission in MTZO.
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Fig. S3 Schematic representation of the energy transfer from the Cr3* to Yb3* ions.
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Fig. S4 Quantum yield (QY) of the sample MTZ0:0.006Cr>* and MTZ0:0.006Cr**,0.04Yb>".
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Fig. S5 The FWHM of Cr3* emission and the combined peak of Cr3*-Yb3* emission in MTZO.
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Table S1. Crystallographic data of MTZO:Cr** and MTZO:Cr**,Yb3".

Compound MTZO:Cr** MTZO: Cr3*,Yb**
Crystal system Monoclinic Monoclinic
Space group C2/lc C2/c

a(A) 19.01420 19.02620

b (A) 5.88345 5.88628
c(A) 5.20010 5.20192

V [A3] 581.726793 582.577589
a[°] 90 90

BI°] 90.2041 90.2080

v [°] 90 90

Rwp [%] 5.38 6.32

Rp [%] 7.05 8.15
MgooTayZn; 10g Z=4




Table S2. Atomic position of the MTZO:Cr3* sample

Atom Site X Y Z Occ.

Ol 8f 0.19405 0.35572 0.37058 1.000
02 8f 0.18155 0.10382 0.94254 1.000
03 8f 0.05704 0.39366 0.06638 1.000
04 8f 0.05972 0.14926 0.59066 1.000
Znl 4e 0.00000 0.64072 0.25000 0.194
Zn2 8f 0.27997 0.15159 0.26672 1.000
Mgl 4e 0.00000 0.64072 0.25000 0.806
Tal 8f 0.11482 0.16186 0.24100 0.994
Crl 8f 0.11482 0.16186 0.24100 0.006




Table S3 Atomic position of the MTZO:Cr3*,Yb3".

Atom Site X Y Z Occ.

Ol 8f 0.19405 0.35572 0.37058 1.000
02 8f 0.18155 0.10382 0.94254 1.000
03 8f 0.05704 0.39366 0.06638 1.000
04 8f 0.05972 0.14926 0.59066 1.000
Znl 4e 0.00000 0.64393 0.25000 0.528
Zn2 8f 0.28070 0.15152 0.28359 1.000
Mgl 4e 0.00000 0.64393 0.25000 0.472
Tal 8f 0.11514 0.16222 0.24766 0.988
Crl 8f 0.11514 0.16222 0.24766 0.006
Ybl 8f 0.11514 0.16222 0.24766 0.04
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