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Figure S1: XRD patterns of synthesized (a) BaLaNa,Li,WQO¢:0.8%Mn** and (b) BaLaLiW go,.

«1€,06:0.8%Mn**.
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Figure S2: PL spectra of BaLaLiWOg:x %$Mn** (x = 0.4, 0.8, 1.2, 1.6) upon Mn** excitation at 330 nm

Table S1: Fractional atomic coordinates and isotropic displacement parameters of

BaLaNaW0Qg:0.8%Mn**
X y z B Occ
Ba 0.25000 0.25000 0.25000 0.300 0.500
La 0.25000 0.25000 0.25000 0.300 0.500
Na 0.00000 0.00000 0.00000 1.000 1.000
w 0.50000 0.50000 0.50000 0.200 0.990
Mn 0.50000 0.50000 0.50000 0.200 0.010
0] 0.26500 0.00000 0.00000 1.500 1.000

Table S2: Fractional atomic coordinates and isotropic displacement parameters of

BalaLiWO¢:0.8%Mn**

X y z B Occ
Ba 0.25000 0.25000 0.25000 0.300 0.500
La 0.25000 0.25000 0.25000 0.300 0.500
Li 0.00000 0.00000 0.00000 1.000 1.000
W 0.50000 0.50000 0.50000 0.200 0.990
Mn 0.50000 0.50000 0.50000 0.200 0.010
o 0.26001 0.00000 0.00000 1.500 1.000

Table S3: Fractional atomic coordinates and isotropic displacement parameters of

BalaLiTeO¢:0.8%Mn*



X y z B Occ

Ba 0.25000 0.25000 0.25000 0.300 0.500
La 0.25000 0.25000 0.25000 0.300 0.500
Li 0.00000 0.00000 0.00000 1.000 1.000
Te 0.50000 0.50000 0.50000 0.200 0.990
Mn 0.50000 0.50000 0.50000 0.200 0.010

0] 0.26151 0.00000 0.00000 1.500 1.000

Figure S3: SEM images of the as-prepared BalaliTeOg:0.8%Mn**.
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Figure S4: Gaussian fitting of BaLaNa1-xLixW06:0.8%Mn** PLE spectra
(a) x=0; (b) x=0.25; (c) x=0.5; (d) x=0.75; (e) x= 1.

Table S4: Position of each transition energy level in the excitation spectra of BaLaNay,Li,W0;:0.8

%Mn** obtained by Gaussian fitting

4A2g_’4T2g (GV)

4A2g_’2T2g (CV)

4A2g_’4T1g (CV)

Mn#-0% (eV)

x=0

x=0.25

x=0.5

x=0.75

x=1

2.461

2.500

2.533

2.580

2.606

3.361 3.495

3.361 3.526
3.361 3.547
3.361 3.594

3.361 3.611

3.823

3.808
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Figure S5: Gaussian function of PLE spectra of BaLaliW{ g9,.,T€,06:0.8%Mn* samples (a) x = 0; (b)
x=0.2;(c)x=0.4; (d)x=0.6; (e) x=0.8; (e) x = 1.

Table S5: Energy of Mn** related transitions observed in BaLaLiWg gqy4T€,06:0.8 %Mn** as

obtained by Gaussian fitting

4A2g_’ 4T2g (CV)

4A2g_’2T2g (CV) 4A2g_’4T1g (CV)

Mn**-0? (eV)




x=0 2.593 3.361 3.596 3.761

x=0.2 2.595 3.361 3.598 3.795
x=0.4 2.610 3.361 3.613 3.823
x=0.6 2.614 3.361 3.618 3.848
x=0.8 2.620 3.361 3.622 3.896
x=0.992 2.623 3.361 3.624 3.904
(a) _ 10 BaLaNa, ,Li. WO,:0.8%Mn' (b) o~ s BaLaLiW g0,  Te 0:0.8%Mn*

‘$:" 0.8 - :%"0.8 E

'g 0.6 1 g 0.6 1

i

3041 s T

E H —v— x=0.6

Eo 2 —— x=0.8 o,

g% 2% —— -0 §;

0.0 T T T T T 0.0 T T T T T
300 350 400 450 500 550 300 350 400 450 500 550
Temperature (K) Temperature (K)

Figure S6: Temperature-dependent integrated emission intensity of (a) BaLaNa;.Li,WO:0.8%Mn**
and (b) BaLaLiWO_ggz_xTex06:0.8%Mn4+.



(a) BaLaNaWO,:0.8%Mn" @ 303K t=0.34 ms (b) BaLaLiWw0,:0.8%Mn " @ 303K t=116 ms
@ 333K t=0.30 ms @ 333K 1=1.06 ms
- A=330 nm o 363K t=0.26ms - =330 nm @ 363K =099 ms
é Aew=706 nm 9 393K =0.18 ms ; hoew=706 nm @ 393K 1=0.87 ms
= @ 423K 1=0.14 ms = @ 423 K 1=0.76 ms
g 9 453K 1=0.14 ms :;: @ 453 K 1=0.59 ms
i @ 483K t=0.12ms = @ 483 K 7=0.42 ms
= @ 513K 1=0.10 ms 2 @ 513K t=0.23ms
£ £
£ §=
5 &
k Ll
: i
° Sld 3 I BBtiiiddetidod
@ G D PRI Q) L
2 4 6 8 10 0 5 10 15 20
Time (ms) Time (ms)
(C) BaLaLiTeQ,:0.8%Mn** @ 303 K 1=1.48 ms
@ 333K 1=1.43 ms
~ A,=330 am ° 363K t=131ms
3 P =706 nm s 393K =119 ms
= @ 423 K t=1.08 ms
E @ 453 K t=0.93 ms
E @ 483K 1=0.71 ms
) @ 513K 1=0.46 ms
£
<
o
-1
<
=

8
9
0

Time (ms)

Figuse S7: Temperature-dependent decay curves of Mn*" 2E, state in (a) BaLaNaWO¢:0.8%Mn** (b)
BalaliW0¢:0.8%Mn** and (c) BalLaLiTeOg:0.8%Mn** upon excitation at 330 nm.
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Figure S8: Raman spectra of (a) BaLaNaWQOg:0.8%Mn** (b) BaLaLiWO¢:0.8%Mn** and (c)
BalaliTeOg:0.8%Mn**,



