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Table S1. Calculated positional parameter (x, y) of the screened compounds.

Compositions temAp:;;ilrl:%" Q) X y Phase® Selection

1 Y2LuMgAlzsi012 1400 0.0331 0.0522 LIle3 + Y203 + A1203 + unknown X

2 Y2LL1C3.A13SiO]2 1400 0.0348 0.0550 Lll203 + Y203 + A1203 + unknown X

3| Y,LuMgGaALSiO 1400 0.0336 | 0.0530 ;‘fsig fﬁ(ﬁ%m‘p‘h% - X
. YAG type garnet structure + YAIO; +

4 Y,LuCaGaAl,SiO;, 1600 0.0353 | 0.0558 CaALSi,0; + C2,Ga,SiO, @)

5 | YaLuMgALsTiOy 1400 0.0305 [ 0.0539 | L2320 LuALOy + ALOs+ X
. Lu,O3 + Y4A1309 + LU4A1209 +

6 Y,LuMgGaAl,TiO, 1400 0.0310 | 0.0547 Mg ,Sis015 + unknown X

MgY 451303 + CarSi04+ Zr 8, Y 0.1801.091

7 Y,LuMgGa;ZrOq, 1400 0.0274 | 0.0568 +Y,05 + MO, + ZrO, + unknown X

8 Y,LaCaGa;ZrOq, 1400 0.0291 | 0.0596 | Garnet structure + Y,0; O

9 Y,GdMgGaAl,ZrO, 1400 0.0290 | 0.0559 | Melted

10 | LaLuCaAlLVO,, 1100 0.0387 | 0.0584 E‘ﬁg’\z 32‘2203 +Cav0s+ X

11 NazLaMg2P3012 1100 0.0474 0.0444 LaPO4 + CaLaAl3O7 + CaV205 X




12 Na,LaCa,PV,0,, 1100 0.0449 | 0.0539 | La,O5+ AlV309+ LaCa, V30974 X
13 | NaCa,Mg,P;01, 1100 0.0465 | 0.0451 | CagMgNa(PO,);+ La;VO, X
14 | Ca;Mg,GaSi,PO, 1100 0.0355 | 0.0525 | Ca;MgyPOy4+ MgGa,04+ CaGayOp X
15 Ca;AlVP,0, 1100 0.0407 | 0.0439 | CagAl(POy4);+ Ca3(POy), X
16 | Ca;GaVP,0y, 1100 0.0417 | 0.0456 | CagGa(PO,);+ CaVO;+ Ca3GasOq X
17 | Ca;LaMg,AIP,01, 1100 0.0413 | 0.0489 82?3?;3927&53}208; CaAl,Og+ X
18 | Ca,LuCa,GaVPOy, 1100 0.0402 | 0.0575 | LugV,0;7+ V,GaOs+ Lu,O5+ CaAl,0; X
19 Ca,LuZn,Zr,VOi, 1100 0.0246 | 0.0606 | CaZr;046+ Lu,03+ CaV;0,;+ LaVO, X
20 La,GdCaAl;Si104, 1400 0.0381 | 0.0521 | LaAlOs+ unknown X
21 | GdsMgAIL3TiO, 1400 0.0318 | 0.0527 | Gd,Ti,07+ Gd,0O3 + unknown X
22 Ca,LaMg,AlP,04, 1400 0.0427 |0.0476 | LaAlO;+ LaPO4+ AIPO,4+ Ca3(POy), X
23 Na;Y3Zr,045 1200 0.0295 |0.0613 | Y,03+ Na,ZrO;+ unknown X
24 Na;Ca,LusZr,045 1200 0.0284 | 0.0610 | Lu,O3 + CaZrO; + unknown X
25 Li3Gd;CayZr,0y; 1200 0.0272 | 0.0663 | CaMgP,0;+ LaAlO3+ unknown X
26 LisNa;LusZr,O1, 1200 0.0284 | 0.0605 | Zrps:Y0.1301 91 + LuyO3 + unknown X
27 CayNaY;Zr,045 1200 0.0284 | 0.0622 | Y,03+ CayZr;046+ unknown X




28 Li;Las;Zr,0,, 980 0.0268 | 0.0581 | Garnet structure O
29 | Y,LaMg,GaZnO1, 1200 0.0237 | 0.0597 | Y203 ¥ ZrO:+ Y4Ga00+ LaZr,0y + X
unknown
30 | LasMg,GaZrSiOs, 1400 0.0343 | 0.0522 | L8221207F Lo 3sSisOa+ Ga:05 + X
unknown
31 Gd;MgGaVPOy, 1200 0.0390 | 0.0492 | Mg,VO,+ ZrO, + (VO),P,0; X
32 LaNaCaGa;PZrO,, 1300 0.0354 | 0.0496 | Garnet structure O
33 C&3LU2P2VO]2 1100 0.0439 0.0590 LIle3 + Ca3(PO4)2 + C&PzOG X
34 | Na,Ca,Al3PZrO,, 1200 0.0343 | 0.0479 | ZrO,+ AIPO,4+ unknown X
35 Ca;GasPZrO, 1200 0.0345 | 0.0504 | CaZrO;+ ZrO,+ CaGasO7 + unknown X
36 | CasLu,SiZrOy 1200 0.0394 | 0.0572 | L¥20s + 20>+ CaZrOs+ Ca;Si04+ X
unknown
37 | NaCa,Gd,Si, VO, 1200 0.0433 | 0.0534 | CayGdg(SiO4)60; + Ca,SiO4 + unknown X
38 NaCa2Y28i2P012 1200 0.0458 0.0507 NaYQSi6026 + NaZCaPO4 + unknown X
39 | CasMe,GarZr01s 1200 0.0250 | 0.0581 | $3Zr0s* CasGasOo+ MgGar 04+ X
G3203
710, + Y,03+ CaZrOs; + AlL,O3 +
40 | Y,CaMgAl,Zr,01, 1200 0.0259 | 0.0567 unknown X
41 Lu,MgAlL,V,0, 1200 0.0299 |0.0519 | LuVO,4+ unknown X




42 | LuMgALPOy, 1200 0.0388 | 0.0460 | Melted
. CaTIO3 + Gd3Ga5012 + GdTlO3 +

43 | GdyCaMgGa,TirOp 1200 0.0318 | 0.0534 | Gfuot e
Y3Ga5012 + G21203 + YVO4 + Ca3Y206 +

44 | Y,CaGa,PVO,, 1200 0.0384 | 0.0482 | Aot e

45 | NaCa;Mey(V, P);01 1200 0.0420 | 0.0481 | NaCaMe:(VOa);+ CasMgPeOnq +
unknown

46 | KoCasMeZr;010 1200 0.0300 | 0.0554 | CaZrO;+ CaMgP,0,+ unknown

47 | NaCaNb,V;0, 1200 0.0378 | 0.0508 | Melted

48 | LiCayZny(P, V):01, 1200 0.0398 | 0.0506 | C%P207+ Carli(POy); + LiCaPs0o+
unknown

49 | NaMg,Zn,VsOr 1200 0.0335 | 0.0551 | Melted

50 | Y,LaMg,GaZrTiOy, 1200 0.0278 | 0.0570 |Z%082Y0180101 + LaaMgTiOg + MgTiOs

+ unknown

9The phase was obtained from XRD results.




Table S2. Calculated amount of the impurities present in the Y, ,LuCaGaAl,SiO;,:xEu**

phosphors
Integrated intensity Integrated | Total
Co(n:)ent C2,Ga;Si0; | CaALSiO; | YAIO, ?ftensl\lzin Eiumy ;D x 100(%)
) ®) © peak (D) | A+B+C)

x=0 0.017 0.013 0.007 | 1.219 0.037 3.03
x=0.02 0.025 0.009 0.006 | 1.09 0.04 3.67
x=0.04 0.019 0.010 0.008 | 1.057 0.037 3.50
x=0.06 0.020 0.010 0.007 | 1.062 0.037 3.48
x=0.08 0.017 0.012 0.009 | 1.088 0.038 3.49
x=0.10 0.025 0.015 0.006 | 1.567 0.046 2.94
x=0.12 0.037 0.021 0.004 | 1.649 0.062 3.76
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Fig. S1. Plot of the positional coordinate (x, y) calculated from the designed garnet

compounds.
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Fig. S2. XRD patterns of the Y, LuCaGaAl,SiO,:xEu?* (0<x<0.12) phosphors.
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Fig. S3. XRD patterns of the Y, LuCaGaAl,SiO,:xTb*" (0<x<0.12) phosphors.



