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Fig. S1 Measured and simulated XRD patterns of tetragonal Li;La;Zr,Oy5.

Table S1 The 2-theta, miller indices (4kl) and d-spacing derived via Rietveld refinement of the
XRD pattern for Li6(La0,6Eu0,4)3(Ta0,SZro,5)2012.

No. 20 (°) h k I d-spacing (A)
1 16.945 2 1 1 5.2282
2 19.590 2 2 0 4.5278
3 26.012 3 2 1 3.4227
4 27.843 4 0 0 3.2016
5 31.209 4 2 0 2.8636
6 32.774 3 3 2 2.7304
7 34.275 4 2 2 2.6141
8 35.721 4 3 1 2.5116
9 38.471 5 2 1 2.3381
10 39.785 4 4 0 2.2639
11 43.528 5 3 2 2.0775
12 43.528 6 1 1 2.0775
13 44.719 6 2 0 2.0249
14 45.885 5 4 1 1.9761
15 48.152 6 3 1 1.8882
16 49.256 4 4 4 1.8485
17 50.341 5 4 3 1.8111
18 51.410 6 4 0 1.7759
19 52.463 5 5 2 1.7428
20 52.463 7 2 1 1.7428
21 52.463 6 3 3 1.7428
22 53.502 6 4 2 1.7113
23 56.538 7 3 2 1.6264
24 56.538 6 5 1 1.6264
25 57.526 8 8 0 1.6008
26 58.504 7 4 1 1.5764
27 59.472 8 2 0 1.5530
28 60.429 6 5 3 1.5307
29 61.378 8 2 2 1.5093
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Table S2 Results of ICP analysis and derived molar ratios for Lis,(Lag¢Eug4)3(Ta;Z1,)201; (x =
0,0.5, 1.0).

Experimental contents (wt%)
Sample Li:La:Eu:Ta:Zr molar ratio
Li La Eu Ta Zr

x=0 43 30.0 22.0 43.7 <0.1  5.162:1.800:1.206:2.013:0
x=0.5 55 335 245 244 12.1  5.913:1.800:1.203:1.007:0.990

x=1.0 7.5 37.6 274 <0.1 27.5  7.185:1.800:1.199:0:2.005

Table S3 Wyckoff lattice position (Wyck), atomic coordinates (x, y, z), isotropic displacement
parameter (B;s,) and atom occupancy (Occ.) for Lis.y(Lag¢Eug4)3(Ta;Z1,)2015 (x =0, 0.5, 1.0).

Wyck  x ¥ z Bis, (A?) Occ.
Lis(Lag ¢Eug4)3Ta;012
La 24c¢ 0.12500 0.00000 0.25000 1.14(3) 0.6
Eu 24c¢ 0.12500 0.00000 0.25000 1.14(3) 0.4
Ta 16a 0.00000 0.00000 0.00000 2.06(4) 1
Lil 24d 0.25000 0.87500 0.00000 1.8(33) 0.80(29)
Li2 96h  0.054(12)  0.695(12)  0.583(11) 3.0039) 0.22(7)"
0 96h  0.2816(4)  0.1047(4) 0.1955(5) L17(18) 1

Lig(Lag sEug.4)3(Tag 5Zr9.5)2012

La 24c 0.12500 0.00000 0.25000 1.21(2) 0.6

Eu 24c 0.12500 0.00000 0.25000 1.21(2) 0.4

Ta 16a 0.00000 0.00000 0.00000 1.05(3) 0.5

Zr 16a 0.00000 0.00000 0.00000 1.05(3) 0.5

Lil 24d 0.25000 0.87500 0.00000 2.0(18) 0.53(8)
Li2 96h 0.082(4) 0.687(4) 0.569(4) 4.0(16) 0.37(2)°
0 96h 0.28193)  0.1047(3) 0.1941(3) 1.28(12) 1

Liz(Lag ¢Eug 4)3Z1r,01,

La 24c¢ 0.12500 0.00000 0.25000 0.85(3) 0.6

Eu 24c¢ 0.12500 0.00000 0.25000 0.85(3) 0.4

Zr 16a 0.00000 0.00000 0.00000 1.82(6) 1

Lil 24d 0.25000 0.87500 0.00000 2.7(46) 0.33(11)
Li2 96h 0.076(3) 0.684(3) 0.568(3) 0.1(11) 0.50(3)*
0 96h 0.2817(4)  0.1022(5) 0.1926(5) 0.99(17) 1

2The occupancy of Li2 site is constrained to be Occ(Li2) = [5+2x-3x0cc(Lil)]/12.12



Table S4 The bond lengths (A) derived via Rietveld refinement of the XRD patterns for
Liss2.(LagsBug4)3(Ta;.,Z1,)2015 (x = 0, 0.5, 1.0).

Lisio(Lag sEug4)3(Ta;. x=0 x=0.5 x=1.0
(La/Eu)-O1 (x4) 2.495(5) 2.519(4) 2.530(5)
(La/Eu)-02 (x4) 2.532(6) 2.533(4) 2.541(6)

Lil-O (x4) 1.915(5) 1.932(4) 1.937(6)
Li2-O1 1.65(6) 1.90(5) 1.85(4)
Li2-02 1.84(13) 1.93(5) 1.97(4)
Li2-03 2.13(5) 2.15(5) 2.19(4)
Li2-O4 2.42(2) 2.23(5) 2.23(4)
Li2-05 2.99(8) 2.69(5) 2.71(4)
Li2-06 3.01(11) 2.94(5) 3.06(4)

(Ta/Zr)-O (x6) 2.014(5) 2.035(4) 2.090(6)

Fig. S2 FE-SEM morphologies of the Lisi.(LaggEug4);(Ta;..Zr,),01, powders, where x = 0 (a),
0.25 (b), 0.5 (¢), 0.75 (d), and 1.0 (e).
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Fig. S3 Diffuse reflectance spectra (DRS, a) and determination of bandgap energy (b) for the

LisLa3Ta,0,,, Lis sLas(Tag 75Zr.25)2012, LigLas(Tag sZr 5)2015 and Lig sLa3(Tag 25Zr0 75),01, garnet
hosts.
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Fig. S4 Temperature-dependent PL spectra for the Lis,(LagsEug4)s(Ta;Zr,),01, phosphors

under 393 nm excitation, where x = 0 (a), 0.25 (b), 0.5 (c), 0.75 (d) and 1.0 (e). The insert in each
part magnifies the 520-560 nm spectral region.
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Fig. S5 XRD patterns (a), magnified view of the (422) main diffractions (b) and lattice parameter
a as a function of the Eu** content (c) for Lig(La;.,Eu,)3(Tag 5219 5),015 (0.05 <y < 0.6).
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Fig. S6 PLE (a) and PL (b) spectra of the Lis(La,_,Eu,)3(Tag sZr 5),01, phosphors.
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Fig. S7 PL spectrum taken for the Lig(LaggEug4)3(TagsZrgs),01, phosphor under 463 nm blue-

light excitation.
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