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Fig.S1 (a) XRD patterns of CAG:xMn?" (x=1%-5%) and CAG:2%Mn?*, yCr3*(y=0.2%-0.5%).
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Fig.S2 The refinement XRD patterns of CAG:2%Mn?*, yCr3*(y=0.2%-0.4%).



-¢- \VV-AIO6
~ ‘

10.5 1 /’

3951 -e- V-CAG o0

3901 /
/0
385 * /0

380 1 ’/

01% 02% 03% 0.4% 0.5%
Concentration of Cr3+*

Volume (A%)

Fig.S3 Variation of lattice volume and CAG volume of AlO6.
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Fig.S4 EDS spectrum of CAG:2%Mn?*, 0.5%Cr3", inset: the weight and atomic percentage.
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Fig.S5 (a) Calculated band structure of host CAG based on the refined crystallographic results using

first principles. (b) Total density of states (TDOS) and partial density of states (PDOS) of CAG.
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Fig.S6 XPS spectrum of CAG:2%Mn?" ,0.5%Cr>"; inset: the XPS spectrum of Cr?* at the %py),

energy level.
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Fig.S7 EPR spectra of CAG:2%Mn?*, 0.5%Cr*" under UV irradiation 11min at 77 K.
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Fig.S8 (a) PLE and (b) PL spectra of CAG:xMn?* (x=1%-5%, Aem = 568 nm Ae, = 265 nm).
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Fig.S9 (a) PLE and (b) PL spectra of CAG:xCr*" (x=3%-7%, Aem = 722nm Aex = 454nm).
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Fig.S10 (a) PLE and (b) PL spectra of CAG:2%Mn?", yCr3* (3=0.1%-0.5%, Aen=722 nm, A, =465

nm).
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Fig.S11 The diffuse reflection spectra of CAG:2%Mn?*, 0.5%Cr?"; inset: the calculation and

analysis result of bandgap width.
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Fig.S12 (a) Decay curves of Mn?* (A.,=568 nm) (b) Decay curves of Cr** (A;,=722 nm).
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Fig.S13 PersL spectra (A,=454 nm) (a) and (A,=254 nm) (b).
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Fig. S14 The inverse of the afterglow intensity of CAG:2% Mn?*, 0.5%Cr3 * as a function of decay
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Fig. S15 The TL spectra of CAG:2%Mn?*, 0.5%Cr*" varies with different irradiation times.
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Fig. S16 The inverse of the afterglow intensity of CAG:2% Mn?*, 0.5% Cr** as a function of decay

time (Aey,; =568 nm) (a) and (A, =722 nm) (b).

Table S1 Commission International de I'Eclairage (CIE) for CAG:2%Mn, x%Cr (x=0.2%,0.5%)

chromaticity coordinates column at different temperatures.

Samples X Y
300K
CAG: 2% Mn?**, 0.2% 0.2957 0.6122
Cr3* 0.5628 0.3714
CAG: 2% Mn?*", 0.5%
Cr3+
473K
CAG: 2% Mn?*", 0.2% 0.4211 0.2346
Cr3* 0.5754 0.3152
CAG: 2% Mn?*", 0.5%
Cr3+

Note: There are two ways to calculate energy transfer efficiency --- by PL intensity and lifetime,
respectively. The first one is calculated by PL intensity which is influenced merely by the ET

process, the ET efficiency from Mn?* to Cr3*, can be calculated by

1
Mpr=1-— (SD)

Mn0

where /,,, and I, were the Cr emission intensity in the absence and in the presence of Cr3*. The

second one is calculating by the decreases of lifetime. The ET efficiency 77, from Mn?* to

Cr3* can be calculated by the following equation:

7 er :l'TM_n (52)



where 7,,,  represents the lifetime of Mn?* with various Cr** concentration, and 7,,, is the

lifetime of Mn?" in Mn?* single-doped sample. It may be noticed that the values calculated by
Equation (S2) are apparently smaller than those calculated by Equation (S1), which may be
explained by experimental error from the measurement of the spectrum. So, we use the average
values of the ET efficiency.
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